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OF GEOMETRIE 
of the moft aunci- 
ent Philofopher 
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-of Megara. 


| Faithfully (now first ) tran» 
| lated into the Englifhe toung , by 
| H. Billingfley,Citizen of London. 
Whereuuto ave annexed certaine 
i Scholtes, Annotations and Inuenti- 
ons, of the bef Mathematics 
ens, both of time pañ , and 
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Hees) ma, as doth the knowledge of good 


f\artes and feiencés: as the know- 
5 \ ledge of natural and moral Phi 
: lofophie . The one fester before 
L ee ur Wes, the creatures of Gad; 
both in the heauens aboue and inthe earth beneath : ia which as 
in aglafie, we beholde the. exceding maicftie and wifedome of 
God, in adorning and beautifying them as we fee : in gening Wm- 
to them fach wonderfulland manifolde proprieties, and natural 
workinges, and that fodiuerfly and in fuchvarietie : farther in 
maintaining and conferuing them continually, whereby to praife.. 
and adore him, as by SPaule we are taught, The other tea- 
chethys rules and preceptes of vertue,how,in common fea. 
monge/t men_s, we ought to walke yprightly :what duetiesper- 
_ taine toour felues, what pertaine to the gouernment or good oF-- 
der both.of an houfbolde, and alfo ofa citie or commonwealth. 
T he reading likewifeof biftories,conduceth not a itle,tothead- 
orning of the foule <r minde of man. „a ftudie of all men comen- 
ded ; by it are feene and knowen the artes and doinges of infinite 
wife men gone before vs. In biflories are contained infinite ex- 
amples of beroicall vertues to be of vs followed,and horrible ex- 
amples of vices to be of vs efchewed . «Many other artes alfo 
there are which beautifie the minde of man: but of all other none 
domore garnifbe <r beautifie it, then thofe arte: which arecal.- 
led Mathematicall. Unto the knowledge of which neman can 
attaine, without the perfette knowledge-and inftruttion of the 
principles groundes and Elementes of Geometrie , But per- 
i WFT an fely 


Sw The Tranflator to the Reader. 


Jeth to be inftrutted in them, requireth diligent ftudie and rea» 
ding of olde aunctent authors. eAmongeft which,none forabe- 
ginner is to be preferred before the moft auncient P bilofopber 
Euclide of Megara. For ofallothers he hath ina true, me~. 
thode and infle order, gathered together whatfoeuer any before 
hitn had of thefe Elementes written: inuenting alfo and adding 
many thinges of bis omnes wherby be hath in due forme accom- 
plifbed the artesprft geuing definitions principles, cs groundes, 
wherofbe deduceth bis Propofitions or conclufions,in fuch won- 
derfull wife, that that which goeth before , is of necefsitte requi- 
ved to the pronjes of that which followeth:+ Sothat without the 
diligent fludie of Euclides Elementes itis impofible to-attaine 
unto the perfecte knowledge of Geometrie, and confequently of 
any of the other Mathematical fciences . Wherefore confide- 
ring the want <o lacke of Juch good authors hitherto in our Eng- 
lihe tounge, lamenting alfo the negligence and lacke of xeale 
to their countrey in thofe of our nation, to whom God bath genen 
both knowledge, és alfo abilitie to tranflate into our tounge and 
to publifhe abroad fuch good authors and bookes ( the chiefe in- 
firumentes of alllearninges ) : feing moreouer that many good 
wittes both of gentlemen and of others of all degrees, much de- 
frrous and fludtous of thefe artes, and feeking for them as much 
as they can, fparing no paines and yet fruftrate of their intent, 
‘by.no meanes attaining to that which they feekes: I haue for 
their fakes with fome charge (> great tranaile, faithfully tran- 
flated into our vulgare totige,¢o fet abroad in Print , this booke 
of Euclide .. Whereunto I baue added eafte and plaine decla- 
vations and examples by figures, of the definitions . Inwhich 
booke alfoyefhallin due place finde manifolde additions, Scho- 
ties, Annotations and Inuentions: which [baue gathered out of 
many of the moft famous (> chiefe Mathematictes , both of old 
time, and in our age: as by diligent reading it in courfe, ye fhall 
well 
OR 


sæ I he Tranflater to the Reader. 
well perceane. The fruite and gaine which I require for thefe 
my paines and tranaile,fhall be nothing els, but onely that thon 
gentle reader , will gratefully accept the Jame + and that thow 
mayeft thereby receaue Jome profite:and moreouer to excite and 
furre up others learned, to do the like, €> to take paines in that 
bebalf ‘By meanes wherof,our Englifbe tounge hall noleffe be ` 
enriched with good Authors , thenare other ftraunge tounges: — 
as the Dutch, French, Ftalian , and Spanifhe : in which 
are red all good authors in a maner, found amongeft the Grekes 
or Latines. Which 1s the chiefeft caufe, that amongeft the do flo» 
rifbe fo many cunning and fkilfull men, in the inuentions of 
firaunge and wonderfull thinges, as in thefe our dates 
we fee there do . Whichfruite and gaine if Lattaine 
vanto, it fall encourage me hereafter, in fuch like 
fort to tranflate , and fet abroad fome other 
good authors, both pertaining to religion 
( as partly I haue already done) and 
aljo pertaining to the Mathea | 
maticall Artes. Thus gentle 
reader farewell. 
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swTO THE VNFAINED LOVERS 
of truthe , and conftant Studentes of Noble 
Sciences LOHN DEE ofLondon,hartily 
—-wifheth grace from heaueh, and moft profpe- 


vous fucceffe in all their honeft attemptes and 
exercifes. 


4 jt of many worthy Philofophers, 
and the conftant auoucher , and 
pithy perfwader of Vnum > Bo- 


Academie, fundry times (befides 
i his ordinary Scholers) was vifited 
| |f of a certaine kinde of men, allured 

by the noble fame of Plato, and 
the great commendation of hys 
pages and profitable doétrine. 

ut when fuch Hearers,after long 
harkening to him, perceaued, that 
the drift of his difcourfes iffued 
out, to conclude, this Vaun , Bos 
num,and Ens, to be Spirituall Infi- 
| eer! nite, Aternall , Omnipotent, &c. 
Nothyng beyngalledged or exprefled, How, worldly goods: how, worldly digni- 
tie:how,health,Strégth or luftines of body:nor yet the meanes,how a merueilous 
fenfible and bodyly blyffeand felicitie hereafter,might be atteyned: Straightway, 
the fantafies of thofe hearers, were dampt: their opinion of P/ato,was clene chaun- 
ged:yea his doctrine was by them defpifed:and his fchole, no more of them vifi- 


i Iuine Plato, the great Malter - 


num and Ens:in hisScholeand - 


ted. Which thing,his Scholer; 4rifotle, narrowly cõfidering,founde the caufe ther- 


of,to be, For that they had no forwarnyng and information,in generall , whereto 
his doérine tended.For,fo,might they haue had occafion,ecither to haue forborne 


his fchole hauntyng : (if they,then,had mifliked his Scope and purpofe ) or con-. 


tantly to haue continued therin:to their full fatiffaction : if fuch his finall {cope & 
intent, had ben to their defire. Wherfote, 4riffot/e,euer,aftet that,vfed in brief,to 
forewarne his owne Scholers and hearers , both of what matter ; and alfo to what 
ende,he tooke in hand to fpeake, or teach . While I confider the diuerfe trades of 
thefe two excellent Philofophers ( and am moft{ure,both, that P/ato right well, o~ 
therwife could teach : and that4riffotle mought boldely , with his hearers , haue 
dealtin like forte as Plato did)I am in no little pang of perplexitie : Bycaufe , thar, 
which I miflike,is moft eafy forme to performe (and to haue Plato for my exaple.) 
And that,which I know to be moftcommendable: and (in this firft bringyng,into 
common handling,the cartes Mathematicall)to be moft neceffary: is full of great 
difficultie and fundry daungers. Yet,neither do I think it mete, for fo ftraunge mat- 
ter(as now is ment to be publifhed)and to fo ftraunge an audience, to be bluntly, 
at firft,put forth,withouta peculiar Preface : Nor (Imitatyng 4riffotle) well can I 
hope , that accordyng to the amplenes and dignitie of the State Mathematicall , Í 


: 


% j 


t e , 


am able, either playnly to prefcribe the materiall boundes : or precifely to expreffe. . 


the chief purpofes , and moft wonderfull applications therof. And though Iam 
fure , that fuch as did fhrinke from Pato his {chole , after they had percciued his fi- 
. nail 


-L 


jo Tohn Dée his Mathematicall Preface, 
nall conclufion, would in thefe thinges haue ben his moft diligenthearers ) fo infiz 
nitcly mought their defires,in fine and atlength , by our Artes Mathematicall be fa- 
___ tifhed)yet,by this my Preface & forewarnyng , Afwell all {uchstnay (to their great 
behofe)the foner, hither be allured:as alfo the Pythagoricall, and Platonicall perfe& 
{choler and the conflant profound Philofopher, with more eafe and {pede , may 
(like the Bee,) gather,hereby,both wax and hony. i 
Wherfore,feyng I finde great occafion (for the caufts alleged and fafder, in re- 
» fpect of my Art Mathematike generall ) to vfe a certaine forewarnyng and Præface 
» whofe content fhalbe,that mighty, moft plefaunt,and frutefull Mathematical T. Por. 
The intent of With his chiefarmes and fecond(grifted)braiinches: Both, what euery one is , and 
shes Preface. alfo, what commodity,in generall,is to be looked for,afwell of griffas fto ckeAnd 
>> forafmuch as this enterprife is fo great, that,to this our tyme , it neuer wastto my 
» knowledge) by any achieued : And alfo itis moft hard , in thefe our drery dayes, 
» tofuch rare and ftraunge Artes,to wyn due and common credit : Neuertheles , if, 
for my fincere endevour to fatifie your honeft expectation , you will but lend ae 
your thakefull myndé a while:and,to fuch matteras,for this time,my penne (with 
{pede)is hable to deliuer, apply youreye or eare attentifely : perchaunce , at once, 
and for the firft falutyng,this Preface you will finde a leffon long enough, And ci- 
ther you will,fora fecond ( by this ) be made much the apter: or fhortly become, 
well hable your felues, of the lyons claw , to coniectire his royall fymmetrie, and 
farder propertie .. Now then,gentle,my frendes, and coutitrey men, Turne your 
eyes,and bend your myndes to that doctrine , which for our prefent purpofe , my 
fimpletalent is hable to yeld you. | — 
li thinges which are,& haue beyng, are found vnder a triple diuerfitie genetall. 
For,eithet,they are demed Supernaturall,Naturall,or,of a third being. Thinges 
Supernaturall, are immateriall, fimple, indiuifible,incorruptible, & vnchangeable. 
Things Naturall, are materiall,compounded, diuifible,corruptible, and chaungea- 
ble. Thinges Supernaturall,ate,of the minde onely,comprehended: Things Natu- 
rall ofthe fenfe exterior,ar hable to be perceiued.In thinges Naturall,probabilitie 
and coniecture hath place:But in things Supernaturall,chief dem6ftration,& mo- 
- Jure Science is to be had. By which properties & comparafons of thefe two, more 
cafily may be defcribed,the ftate,condition, nature and propetty of thofe thinges, 
which,we before termed ofa third being: which,by a peculier name alfo,are called 
T hynges <Mathematicall. For,thefe,beyng(in a maner)middle, betwene thinges fu- 
pernaturall and naturall:are not fo abfolute and excellent,as thinges fupernatural: 
Noryet {6 bafe and groffe,as things naturall:But are thinges immaterial] : arid ne- 
uertheleffe,by materiall things hable fomewhat to be fignified . And though their 
particular Images , by Art,are ageregable and diuifible : yet the generall Formes, 
notwithftandyng,are conftan t,vnchaungeable,vntrafformable,and incorruptible. 
Neither of the fenfe,can they,at any tyme,be perceiued or iudged,Nor yet forall 
that,in the royall mynde of man,firft conceiued.But,furmountyng the imperfectid 
of coniecture,weenyngand opinion:and commyng fiort ofhigh intelleétuall cő- 
ceptid,are the Mercurial fruite of Dianeticall difcourfe,in perfect imagination fub- 
fiftyng. A meruaylous newtralitie hane thefe thinges Mathematical: and alfoa 
ftraunge participatié betwene thinges fupernaturall,immortall, intellectual, fimple 
and indiuifible:and thynges natural, mortall,fenfible,compounded and diuifible. 
Probabiliticand fenfible profe, may well ferue in thinges naturall:and is commen- 
dable:In Mathematical reafoninges,a probable Argument, is nothyng regarded: 
d noryet the teftimony offenfe,any whit credited : But onely a perfect demonftra- 
tion, of truth¢s certainenecéflary,and inuincible:vaiuerfally and neceflaryly cort- 
| cluded: 
Ost 


ee 
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lob Dé¢ his Mathemiaticall Preface, . 

cluded:is allowed as fuficient for an Arguméntexadtly and purely Mathematical. + i 
u Of Mathematicail thinges,are two ptincipallkindes:namely, Number and Mag- Number 
nitude, Numberswe.definesto bea certayne Mathematicall Samejof Pits. Andjan worethe worde, 
Fnit, is that thing Mathematicall; Indiuifibley by: participation of Tome likenesof Veiro expre 
whofe property, anything, which isin deedejoris counted One;may refonably- be * ae, a 
called One « Weaccount an Mest, athing. Mathematical; thoughitbeno Numbers resas we baite 
and alfo indiuifible:becaufe,ofit,materially; Number doth confift which’, princi: 44, commonly, 

pally ,isathing Mathematicall. Magnitude isa thing Mathematically byeparticiparion ril mae 

of fome likenes of whofe natiire ,any.thingisiudged'long sbrdadeyorthickeA Magrtndes 

thicke Magnitude we calla Solide, ora Body. WhatMaghitudefo euer is Solider ” 

Thicke,isalfo broade,& long;'A:Broade magnitude, we calla Superficies oraPlaine: 

Euery playrie magnicude,hathialfodength:'A long magnitude, wetepme a Liver 

Line is neither thicke nor broade, but onély long: Euery certayne'Line, hath two 

endes: The endes of aline,are Pointes calledvA Point;is a thing: Mathematical, indis A points 

uifible, which may have a certayrie determined fituation . Ifa Poynt mouefroma » . 
determined. fituation ; the ‘way-wherein itimoued,is alfo'a Live: mathematically 

produced. whereupon,of theauncietit Mathematiciens,a Line is called:the racejor -4 Line. 

courfe of a Pointa! A Poynt:wedetine , by:the name ofa thing: Mathematically 

though itbe no Magnitude, and indiuifible:: becaufe itis the propre ende}and 

bound of a:Lime: which isa true Magnitude. And Magnitude we may define tò be Magnitudea 

thatthing Mathematicall,which is diuifible for eucr;in partes diuifible long, broadė 
- orthicke. Therefore though 4 Poynt be no wMaguitnde, yer Terminatineh weree 

ken ita thing Mathematicall(as 1 fayd)by reafon itis:properly' theend jand bound 

ofaline. oiu TEO A Aden An Desay cha aig. : s 

- \ Neither Nømber,nor Magnitude haueany Matertalitie. Firlt,we will confider 

of Number, and of the Science. Mathematicall;to:it appropriate;called Arithmetike: 

and afterward of Magnitude,and his:Science called: Geometric: But that name cons 

tenteth menot: whereofa word-ortwot hereafter thall be fayd. How Immaterialt 

and free froin allmatter ; Nember'is {who dothnorperceaue? yea, who dothnet 
wonderfully wéder at it? For neither pure Element; nor Ariftoteles; Quinta Efentiaj 

ishableto femmefdiNimbed avhispiopre måtter Noryerthe puritie arid fimple ~ 


shane By treat onary 
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do appeare to be. Formed by the reafon o this was the 


principal example or patter: inde oft syo confor: 


Exemplar Nuber oF all thinges Nemerable:both vilible and inuifible : mortall and 
pone OW eee on mma at aay Auo bale Aje immortal 


Ano, i 


rr 
« 


fi 


aran We 
ae 


2 


fohn.Deée his Mathemiaticall Preface. 


immortall,C orporall and Spirituall Part of this profound and diuine Science,had 
Toachim the Prophefier.atteynedivnto:by Numbers Formall,Naturall,and Rationall, 
forfeyng,concludyng,and.forfhewyhg great particular events. long before their 
commuing.His bookes yet remainyhg,hereef,are good profe: And the noble Earlé 
of Mirandula, (befides that,)a {ufhcient witnefle:that Loachim jin his prophefies, proce: 
ded by x6 other.way then by NumbersFormall.And this Earle hym felte,in Rome,*fet 


n Vp. 900. Concluftons,in all kinde.ofSciences;openly to.be difputed of'and among 
` the reft, in his.C onelufions: Mathematical, Gn thé eleuenth Coriclufion ) hath in 


Latin;this Englith fén tence. By: Numbers a way is had to the fearthyng out,aud under. 


mifetounn{were tothe 74: Queftions,onder written by theway of Numbers. Which Cô- 
clufions,] omit hereto rehearfe::afwell auoidyngfiiperfluous prolixitie:as ,“by= 
caule loannes:Picus, workes,; are'commotily hads Butsn any.cafe,I would with that 
thofe Conclufions were red diligently: and perceived of fuch,as are earneft Ob: 
feruers and Confiderefs of the conftant law of nübers:which is planted inthyngs 
Naturall.andSupernaturall:andis: preferibed) tovall -Creaturesinuiolably to be 
kept: For;fo,bèlides many other:thinges. 1, inthofesGonclufions:tobe matked,it 
would apeare;how fincerely,& withinmy boundes;I'difclofé the:»wonderfull my- 
fteries,by numbers,to be atteyneďvnto itoi ben 95w eaeehog sim Lauer: 
_¢ Of my former wordes,eafyitisto bé. gathered that Number-hath a’ treble ftate: 
‘One;in the Greatorsan otherin euery-Creaturé(in refpet of his complete contti: 
tution: )aud:the third;in Spirituall andAngelicall Myndes,andin the Soule of ma. 
In the firft.anid.thicd Rate, Number sis termed Nymsber. Numbryngs-But in all Great 
tures,otherwife, Number,is termed Näber Numbred. And in our Soule,Niberbeas 
reth fuch'a fwayefand hath fuck anafiinitie therwith3 that [ome oftlicold Pbilo/i- 
phers taught, Mans Soule;tobea Naabedemonyneat felfe-And in dede,in vs; though it 
beayery Accident: yetfuch aAccidentitis:that before all Creatures: ithad. perz 
fedh beyng, in the|C teator,Sémpitetnally: Namber'Numbryng therfore,is the difcres 
rion difcerningsand.diftincting ofthinges. Butin God the Creator :'This diféres 
tion;inthe beginnyngproducedrderly and.diftinfly:all thinges \7For his Naz- 
bryng;then,washis Greatyng-ofallithinges: Amd his Gontinuall Numbryng., of al 
thinges;is the Gonfemation:of theitiin being: Andwhere and when he will lacke 
an Knit: thereand.thenthat particular thyng fhalbeDifcreated Herel ftay.Butout 
Seuerallyng,diftinyng.and: Nwmbryng;createth nothyng: butof Multitude. con- 
fidetedsmaketh.ceutaineand diftingderermination;,..Aindalbeitthefethynges be 
waighty and trutli¢s of great importance, yer (, by the infinite godne ofthe Sa, 
mighty Z erarie,) Artificiall Methods and ealy wayes are made „by which the ze- 
Pils Philofopher may wyn here this Riteri{h’ Ida this Mo untayne EC onteim pla 
tion:and more thea Contemplation Andallosthough Nasher, bea thyng To Fma 
inateriall fo diuinesand wterhallyer-by degrees, by lite and litle, ftfetchyng fore; 
and applying ome likenesofigas Hi to thinges Spitiruall-and then;bryngyng it 
lower,to thynges fenfibly: pereeinedsas Ofa tronientan: y efounde'iterated: then to 
theleaft thytiges thitin ay be {een piimierable: Atid'at length, Gn oft eroffely,) to a 
fhiultieude ofany eorporall chynges fen, or feltsand 16, of thefe groffe and fenfible 
thingesweare'tiayned to leatheacdreaine Image or likenes- of ‘iimbers ¥ and: to 
oe Arte in thei to ‘our pleafiire aiid proMit.So groffeTs our. cénuerfation, and dull 
is ouFapprehienfion:while mortall Sétfe, in vs; fileth thé common Wealth ofour 
lidewoild: Hereby we fay, Threé Lyonsiaie threcvor'a Ternarie. Three Eglésare 
threesor'a T enarie. Which* T enariés sare ecli¢;the Pnion,knot and Vniformitieso£ 
three difcrete and ditinat /yits: Thatis,we mày inéclie Ternarie’s thrife , feuerally 
pointe,and thew a part,0e,One,and One. Where, in Numbryng,wefay One,two, 

Three, 


` fandyag of energ thyng, hable tobe knbiven:. For the verifying of which Conclufion , yi 


remy hy yo 


j 


Tohn Dee his Mathematical Preface. 


Three . But bow farre,thefe vifible Ones , do differre from our Indiuifible Vinits 
(in pure Arithmetike,principally confidered)no man is ignorant. . Yetfrom thefe 
grofle and materiall thynges,may we be led vpward,by degrees,fo,informyng our 
rude Imagination,toward the coceiuyng of Numbers,abfolutely(: Not fuppofing,. 
nor admixtyng any thyng created,Corporall or Spirituall,to fupport,conteyne,or 
reprefent thole Numbers imagincd:) thatatlength, we may be hable, to finde the 
number of our owne name, glorioufly exemplified and repiftred in the booke of 
the Trinitie moht blefled and zternall. enti 
But farder vnderftand, that vulgar Practifers,haue Numbers , otherwife, in fun- 

dry Confiderations:and extend their.name farder,then to Numbers , whofe leaft 
partisan nit For the comm on Logift,R eckenmafter, or Arithmeticien; in hys v- 
fing of Numbers:ofan Vnit,imagineth lefle partes:and.calleth thein Fraétions. As 
ofan nit , he makethan halfe,and thus noteth it,_.and fo of other, (infinitely di- 
uerfe)partes ofan Fnit. Yea and farder,hath, Fractions of Fractions. de. And,foraf- 
muchas, Addition , Subjtrattion , Multiplication, Diusfion and Extraction of Rotes,are 
the chief,and fufficient partes of Arithmetike : whichis , the Science that démonfiras Arithmetikes 
teth the properties,of N. umbers,and all operatios , in numbers to be performed: How otten, 4 
therfore,thefe fine fundry fortes of Operations, do , for the moft part,of their exc- 5, Nore. 
ctition,differre from the fiue operations of like generall property and name,in our > 
Whole numbers practifable,So often , (for amore diftin& doGrine ) we,vulvarly 5, 
account and name it,an other kynde ot Arithmetike. And by this reafon:the Con- 7 
fideration,doétrine,and working,in wholenumbers onely:where, ofan /zit;is no p 
leffe part to be allowed:is named (as it were)an Arithmetike by itielfe . ‘And fo of 
the Arithmetike of Fractions.In lyke forte,the neceflary,wonderfulland Secret doc- 
trine of Proportion ,and proportionalytie hath purchafed vnto it felfe a peculier 2, 
maner of handlyng and workyng:and {o may feme an other forme of Arithmetske. 
Moreouer,the Astronomers,for fpede and more commodious calculationshaue de- 2, 
uifed a peculier maner of orderyng nűbers about theyr circular motions, by Sexa- 
genes,and Sexagefmes.By Signes, Degrees and Minutes &c . which commonly is 
called the Arithmetike of Astronomical or Phificall Fractions. That, haue I briefly nó- 

` ted,by the name of Arithmetike Circular: Bycaufe itis alfo vfed in circles.nct Affro- 
nomicall.érc.Practife hath led Numbers farder , and hath framed them,to take vpon 4e 
them , the thew of Magnitudes propertie: Which is Incommenfurabilitie and Irratio- 
nalitie. (For in pure Arithmetike,an Vuit,is the common Meafure ofall Numbers.) 
And,here,Niibers are become,as Lynes,Playnes and Solides: fome tymes Ratio- 
nall,fometymes Irrationall:And haue propre and peculier characters,(as V°.Ve. 
and {o ofother.Whichis to fignifie Rote Square , Rote Cubik:and fo forth: )& propre 

_arid'peculier fafhion’ in the ‘fue principal partes: Wherfore the pradtifer,eftemeth 
this a diuerfe Arithmetike from the other. Praétife bryngeth in here diuerfe com- 
potindyng of Numbers: asfome tyme,twó,three,foure(or more) Radicall nűbers, 
diverfly'knit,by fignes, of More & Lefletas thus vV} 12 -+ VC. 15.0r thus V7" 19 
HE 124/52. &¢.And fome tyme with whole numbers, orfra@ions of whole 
Numberaindg theni:as 20-FV5'24.V cE 16+33—-V 5 ro V E 44 tia kg. 
And fo, infinitely , may hap the varictié. After this : Both the one and the other 
hath fractions incidentiand fo is this. 4rithmetike greatcly enlarged; by dinerfe ex- 


hibityngan d vf of Compofitions and mixtynges. Con fider how, I(beyng defi- 
rous to.deliuer the ftudentfrom error and Cauillation)do giue to this Pradéi/e,the 
name ofthe Arithmetike of Radicall numbers: Not,of Irrational or Surd Numbers: 
which other while, are Rationall : though they.haue the Signe of a Rote before 
Gs / wad te é aad ee hey “ij. a. 3 oe them, 
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‘them, which, Arithmetike of whole Numbers moft vfuall , would fay they had no 


{uch Roote:and fo account them Sard Numbers:which, generally {poké, is vntrue: 
as Euclides tenth booke may teach you. Therfore to call them, generally , Radicall 
Numbers, (by reafon of the {igne v -prefixed )is a fure way:and a fufficient generall 
diftinction from ail other ordryng and vfing of Numbers: -And yet ( befide all 
this) Confider : the infinite defire of knowledge, and incredible power ofmans 
Search and Capacitye:how, they, ioyntly haue waded farder ( by mixtyng of {pe- 
culation and practife)and haue found out, and atteyned tothe very chief perfec- 
tion (almoft) of Numbers Practical vfe.Which thing,is well to be perceiued in that 
great Arithmeticall Arte of Aquation : commonly called the Rule of Cof. or Alee- 
bra. The Latines termed it, Regulam Rei cr Cenfus , thatis , the Rule of the thyng 
and his value. With an apt name : cornprehendyng the firftand laft pointes of the 
worke . And the vulgar names , both in ‘Italian , Frenche and Spanifh,depend(in 
namyng it,)vpon the fignification of the Latin word,Res: d thing-vnleatt they vfe 
the name cf C4igebra.And therin(commonly)is a dubble error. The one,of them, 
which thinke it to be of Geber his inuentyng : the other of fuch as call it Algebra. 


_ For, firft,though Geber for his great fkillin Numbers,Geometry,Aftronomy , and ' 


other maruailous Artes, mought haue femed hable to haue firft deuifed the fayd 
Rule:and alfo the name carryeth with it avery nere likenes of Geber his name : yet 


. true itis,that a Greke Philofopherand Mathematiciennamed Diophantus , before 


* Anno.1550s 


Geber his tyme,wrote 13.bookes therof ( of which, fix are yet extant : and Ihad 
them to * vfe,of the famous Mathematicien,and my great frende, Petrus Montas- 
reus: )And fecondly,the very name,is A/giebar,and not Algebra:as by the Arabien 
Auicen may be proued: who hath thefe precife wordes in Latine,by Andreas Alpa- 


— gus(mokt perfect in the Arabiktung ) fo tranflated. Scientia faciendi Algiebar & 


-a 


Almachabel. iv Scientia inteniendi numerum ignotum per additionem Numeri, cr diuifio- 
nem gy equationem.Which is to fay: T he S cience of workyng Algiebar and Al« 
machabel,thatis,the Science of findyng àn vnknowen number , by Addyng ofa 
Number, «x Dinifion ex æguation Hore haue you the name : and alfo the prin- 
cipall partes of the Rule touched. To nameit, Zhe rule,or Art of quation,doth fig- 
nifie the middle partand the State ofthe Rule. This Rule, hath his peculier Cha- 


. racters:and the principal partes of Arithmetike,to itappertayning,do differre from 


the other Arithmeticall operations. This Arithmetike, hath NübersSimple,Cõpound, 
Mizt:and Fra@ions,accordingly. This Rule, and Arithmetike of Algiebar,is fo pro- 
found, fo generall and fo(in maner ) conteyneth the whole power of Numbers 
Application pra¢ticall:that mans witt,can deale with nothyng,more proffitable a- 
boutnumbers : nor match , with a thyng., more mete for the diuine force of the 
Soule,(in humane Studies, affaires,or exercifes)to betryedin. Perchaunceyou 
looked for, (long ere now, )to haue had {fome particular profe, or euident teftimo- 
ny of the vfe,proffitand Commodity of Arithmetike vulgar, in the Common lyfe 
and trade of men. Therto, then, will now frame my felfe: But herein great care I 
haue, leaftlength of fundry profes , might make you deme, that either I did mif- - 
doute your zelous mynde to vertues {chole : or els miftraftyour hable witts , by 
fome,to geffe much more. A profe thet, foure, fiue,or fix, fuch , will I bryng, as 


any reafonable man,therwith may be perfuaded,to loue & honor, yea learne and 


exercife the excellent Science of Arithmettke, 
` And firft:who,nerer at hand, can be a better witnefle of the frute receiued by 
Arithimetike,then all kynde of Marchants ¢ Though notall,alike, either nede it,or 
vie it, How could they forbeare the vfe and helpe ofthe Rule, called the- ps 
l i ules 
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Rule:Simple and Compounde:both forward and backward? How might they 
mifle Arithmeticallhelpe in the Rules of Felowfhyp: either without tyme, or with 
tymezand betwene the Marchant & his Factor ? The Rules of Bartering in wares 
onely:or part in wares, and partin money, would they gladly want ? Our Mar: 
chantventurers , and Trauaylers ouer Sea , how could they order their doynges 
iuftly and without loffe , vnleaft certaine and generall Rules for Exchatige of mo- 
ney,and Rechaunge,were,for theirvfe,deuifed ? The Rule of Alligation,in how 
k fundry cafes doth it conclude for them, fuch precife verities,as neither by naturall 
witt, nor other experience,they,were hable, els,to know ¢ And(with the Mar- | 
chant then to make an end ) how ample & wonderfullis the Rule of Falfe pofiti- 
ons ¢ efpecially as it is now, by two excellent Mathematiciens ( ofmy familierac- 
quayntance in their life time)enlarged ¢ ‘Imeane Gemma Frifius,and Simon Iacob. 
Who can eitherin briefconclude, the generall and Capitall Rules? or who can I- 
magine the Myriades of fundry Cafes,and particular examples,in Act and earneft, 
continually wrought,tried and concluded by the forenamed Rules,onely? How 
fundry other Arithmeticall practifes ,are commonly in Marchantes handes,and 
knowledge:They them felues,can,atlarge,teftifie. 
_: The Mintmafter,and Goldfmith,in their Mixture of Metals , either of diuerfe 
kindes, or diuerfe values:how are they,or may they,exadily be directed , and mers 
uailoufly pleafured,ifrithmetike be their guide? And the honorable Phificias, 
will gladiy confefle them felues , much beholding to the Science of Arithmetike, 
and that {undry wayes : But chiefly in their Art of Graduation , and compounde 
Medicines. And though Galenus, Auerrois, Arnoldus , Lullus ,and other haue pu- 
blithed their pofitions , afwellin the quantities of the Degrecs aboue Tempera» ` 
ment, asin the Rules, concluding the new Forme refulting : yeta more precife, 
commodious,and eafy -Aethed,is extant:by a Countreyman of ours(aboue 200. R. Ë. 
yeares ago)inuented. And forafinuch as Iam vncertaine, who hath the fame: 
or when that litle Latin treatife, (as the Author writ it, ) hall come to be Printed: 
(Both to declare the defire I haue to pleafuremy Countrey,wherin I may : andal- 
{o,for very good profe of Numbers vfe,in this moft fubtile and frutefull , Philofo- 
phicall Conclufion, ) lentend in the meane while , moftbriefly,and with my far- 
der helpe,to communicate the pith therofvnto you. A 
« Firlt defcribea circle : whofe diameter let be an inch. Diuide the Circumfe- 
rence into foure equall partes. Fré the ‘Center, by thofe 4.fections,extend 4.right 
lines : eche of 4.inches anda halfe long : ot of'as many.as you lifte,aboue 4.with- 
out the circumference of the circle : So that they fhall be of 4.incheslong (at the 
leaft)without the Circle . Make good euident markes,at euery inches erid. Ifyou 
lift, you may fubdiuide the inches againe into to. or 12. {maller partes,equall. At 
the endes of the lines, write the names ofthe 4. principal elementall Qualities. 
Hoteand Colde , onë againft the other. And likewife Moys and Dry, one againft 
the other. And inthe Circle write T emperate. Which Temperature hath a good La- 
titude : as appeareth by the Complexion ofman. And therefore we haue allow- 
ed vnto it, the forefayd Circle : and nota point Mathematicall orPhyficall, 
` “Now, when you haue two thinges Mifcible 5 whofe degrees are * truely *Take fame 
knowen : Of neceffitie, either they are of one Quantitie and waight, or of diuerfe. part of Lullus 
Ifthey be of one Quantitie and waight: whether their formes,be C ontrary Qua- counfaylein 
lities, or of one kinde (but of diuerfe intentions and degrees)or a Temperate, and a bis booke de 
Contrary , The forme re ulting of their Mixture,is in the Middle betwene the degrees s, Q.Efentta. 
dym f aak ; T the 
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the formes mixt. As for example,let U4,be Moiff in the firit degree: and B, Dry 
in the third degree. Adde 1. and 3. that maketh 4 : the halfe or middle of 4.is 2. 
This 2.is the middle, equally diftant from A and B (for the” T. emperament is coun- 
tedaone .’And for it, you muft put a Ciphre, if at any time, it bein mixture), 


HOTE 
G 


MOIST 
qAUd 


poen 
LTO 


Counting then from B, 2.degrees , toward U4: you finde it to be Dry inthe firt 
degree » So is the Forme refulting of the Mixture of A,and B, in our example. I will 
gcue youan other example. Suppofe, you -haue two thinges,as.C,and D.: and of 
C, the Heate to be in the 4.degree : and of D, the Colde, to be remiffe,euen ynto. 
the Temperament . ‘Now,forC,you take.4: ahd for D,you take a’ Ciphre i: which, 
added ynto 4, yeldeth onely4. The middle, or halfe, whereof, is2. Wherefore the 
Forme refalting ofC , and D, is Hote in the fecond degrce: for, 2. degrees,accoun-. 
ted from C, toward D, ende iufte inthe 2. degreeofheate. Of the third ma- 
nes I will geue alfo an example: which let be this : Thauea liquid Medicine whofe 
Qualitie of heate is in the 4.degree exalted : ‘as was C, in the example foregoing: 


‘and an other liquid Medicine I haue : whofe: Quulitie, is heate, in the firk degree. 


* Ofeche of thefe, I mixta like quantitie - Subtraét here,the leffe fr6 the more ~ and 


a. 


the refidue diuide into two ¢quall partes :. whereof, the one part, either added to 


x the lefe or fubtra&ted from ‘the higher dégree,doth produce the degree ofthe 


Forme 
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Forme refulting,by this mixture of Cand £. As,iffiom 4. yé abate 1.theré refteth : 
3.the halfe of 3, is 1-4 -Adde to r.tħis r: : you ħaue2— » ‘Or fubtractfrom:4. | 
this r2- + you haue likewife2 remayning. Which declareth ; the Farme'reful-: 


ting, to be Heate, in the middle ofthe thirddegree. . © 3 


s Butif the Quantities of two thinges Commixt, be diuerfe, and the Intenfi-’ ,, The ges 
ons ( of their Formes Mifcible ) be in diuerfe degrees , arid: heigthes: ( Whether’ „> CON 
thofe Formes be ofone kinde, or of Contrary kindes , orof a Temperaté'anda’ | Ryle, 
Contrary , What proportion is of the effe quantitie tothe greater; the fame fhall be of the’ 
diference which is betwene the degree of the Forme refulting, and thedegree of the greater* 
quantitie of the thing mifcible, to the difference; which is betwene the fame degree of thé 
Forme re{ilting,and the degree of the lefe quantitie . As for example.’ Lettwo pound 
of Liquor be geuen, hote in the 4.degrée: & one pound of Liquor be gewén, hote, 
‘in the third degree. I would gladly know the: Forme ‘refilting,in the Mixture ‘of 
thefe two Liquors. Set downe your nübêrs in order; thus. Z ptT SO 
Now by the ruleof Algiebar, haue Ideuifed'a very eafie,[B.'2. | Hotes gi” 
biiefe, and generall maneér of Working in this cafe . Letvs| > ` RAA? | 
firft, {uppofe that Middle Forme refulting z to berze: as that] — o | 
Ruléteacheth. And beċaúfe (by our Rule, here geuen) as | & z. {Hote 3. 

the waight of tis to 2’: Sois the difference betwene 4e (the > =t > eee? 
degree of the greater qtiantitie ) and 176 : to the difference betwene 128 arid-3/ 
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a32.. is double tox. t So thoulditbe: by therule here geuen. Note. As youlad- 
‘ded to eche part ofthe Aiquation, 3 : fo fye firtadded to echepait 229, itwould: 
find, 32238. And now adding to eche pate 3« youhaue(as afore) ste Ti. 

~~ And though, here,{peake onely of two thyngs Mifcible: and moft common- 

ly nro then th ree;foure,fiue or fix, (ec. are to be Mixed: (and in one C ompouttd 
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to be reduced -& the Forme refultyng of the fame, to ferne the turne)yet thefe lu 
les are fufficient: duely repeated and iterated.In procedyng firft, with any tworand 
then, with the Forme Refulting,and an other:& fo forth: For, the laft worke, cons 
cludeth the Forme refultyng of them all:I nede nothing to fpeake, of the Mixture, 
(here-fuppofed)what itis. Common Philofophie hath defined it, faying, 12ixtio 


“eft miftibilium, alteratorum , per minima coniunttirum,¥ nio. Euery word in the de- 


finition,is of greatimportance. I nedenotalfo {pend any time, to fhew, how, the 


` other manner of diftributing ofdegrees,doth agree to thefe Rules, Neither nede I 
` of the farder vfe belonging to the. Croffe of Graduation (before defcribed)in this, 


Taxlix}e a, 
3 


w 


uP: 


„nes forcend Skill in Chiualrous feates and exercifes:his humblenes,and frende- 


place declare,vnto fuch as are capable of that,which I haue all ready fayd. Neither 
yet with examples .{pecifie the Manifold varieties, by the forefayd two gene- 
rall Rules,to be ordered. The witty and Studious,here,haue fufficient: And they 


“which are not hable to atteinc to this,without liuely teaching , and more in parti- 


cular: would haue larger difcourfing,then is mete in this place to be dealt withall: 
And other(perchaunce)with a proude fnuffe will difdaine this litle:and would be 
vnthankefull for much more. I,therfore conclude : and with fuch as haue modeft 
and earneft Philofophicall mindes,to laude God highly for this:and to Meruayle; 
that the profoundedt and fubtileft point, concerning Mixture of Formes and 9 nali- 
ties Naturall,is fo Matchtand maryed with the moft{imple,eafie,and fhortway of 
the noble Rule of Aigiebar. Who can remaine ; therfore vnperfuaded,to louc,a- 
low,and honor the excellent Science of Arithmetike? For,here,you may perceiue 
that the litle finger of Arithmetikeis of more might and contriuing;then a hun- - 
derd thoufand mens wittes,of the middle forte , are hable to:perfourme, or truely 


a r ly- + 


to conclude, with.out helpe thereof. ... 


=i, Now will we farder,by the wifeand valiant Capitaine, be certified, whathelpe 
he hath,by the Rules of Arithmerike-in one of the Artes to him appertaining: And 
of the Grekes named Ta#.Thatis,, the -Skillof Ordring Souldiers in Battell ray 
afterthe beft maner to all purpofes. This Artfo much dependeth yppon Numbers 
vfe,and the Mathematicals, that Aanus ( the beft writer therof, ).in his worke,to 


‘mory: Whole fayreft foure of their garland (in this feat ) was C4rithmetike : anda 


litle perceiuerance,in Geometrical Figures . Butin-many other cafes doth T4rith- 
metike ftand the Capitaine in great ftede. As in proportionyng ofvittayles’, for 
the Army,either remaining ata ftay + orfuddenly to be encreafed witha certaine 
number of Souldiers:and for a certain tyme.Or by good Artto diminifh his com- 
pany,to make the victuals,longer to ferue thé remanent, & for a certaine determi- 
ned tyme: ifnede fo.require. ‘And foin fundry his other aecountes ; Recké- 
ninges, Meafurynges,and proportionynges,the wife,expert,and Circumf{pect Cá- 
pitaine will affirme the Science of Arithmetike, to be one of his chief Counfaylors, 
directersand aiders,.,. Which thing(by good meanes)was euident to the Noble, 


the Couragious,, the loyall , and Curteous John , late Earle of Warwicke. Who 


was a yông Gentleman , throughly knowne to very few. Albeit his lufty valiant. 


Jynes to all men, were thinges, openly „ofthe world perceiued. But what rotes 
(otherwife,)vertue had faftened in his breft, what Rules of godly and hon oy 
ds k e 
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life hé had framed to him felfe: what vices; (in fome then lining)notable, he took 


great care to efchew:what manly vertues „in other noblemen , ( florifhing before 
his eyes,)he Sythingly afpired after : what prowefles he purpofed and ment to a- 
chiene: with what feats and Artes,he began to.furnifh and fraught him felfe , for 
the better feruice ofhis Kyngand:Countrey,both.in peace & warre. Thefe(1 fay) 
his Heroicall Meditations ; forecaftinges and determinations, no twayne , (I 
thinke)belide my felfe,can fo perfeđly and truely report. | And therfore,in Con- 
cience I countit my part,for the honor,preferment, & procuring of vertue (thus) 


od s 


briefly)to haue put his Name „in the Regifter of Fame Immortal.. 


To our purpofe. This Zo7,by one of his d¢tes(befides many other:both in En- 
gland and Fraunce,by me,in him noted. ) did difclofe his harty loue to vertuous 
Sciences-:and his noble intent,to excell in Martiall prowefle: When he,with hum- 
ble requeft,and inftant Solliciting:got the beft Rules(either in time paft by Greke 
or Romaine,orin our ume vied:and new Straragemes therin deuifed) for ordring 
ofall Companies,fummes and Numbers of mé,(Many,or few) with one kinde of 
weapon,or mo, appointed: with Artillery,or without:on horfebacke, or on fote: 
to gine, or také onfet : to feem many, being few : to feem few, beingmany. To 
marche in battaile or lornay: with many {uch feates,to Foughten field, Skarmouth; 
or Ambufhe appartaining: And ofall thefe,liuely defignementes (moft.curioufly) 
to be in velame parchement defcribed: with Notes & peculier markes,as the Arte 
requireth:and all thefe Rules,and defcriptions Arithmeticall, inclofed ina riche 

Cafe of Gold , he vfed to weare about his necke : as his Iuel! moft precious , and 


This noble 
Earle, dyed 
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Counfaylour moft trufty . Thus, 4rithmetikesofhim,was fhrynedingold: Of fkarfeofz4. 


‘Numbers prayfe,his fhryne thall finde. 


Nhat nede I, (for farder. profe. to you) of the Scholemafters of Iuftice , to 


Numbers frute she had good hope. Now, Numbers therfore innumerable, in 


dove 


require teftimony:how nedefull, how frutefull , howf. killtulla thing  4rithmetike 
is?I meane,the Lawyers ofall fortes. Vadoubtedly,the Ciuilians,can meruaylouf- 
ly declare :how,neither the Auncient Romaine lawes, without good knowledge 
of Numbers artcan be perceiued : Nor (Iufticein infinite Cafes without due pro- 


“portion, (narrowly confidered,)is-hable to be executed. How Inftly, & with great 


yeares of age: 
having no if 


7 fuebehis 


wife: Daugh= 
ter to the 
Duke of So- 
merlet. 


knowledge of Arte,did Papivianus inftitute a law of partition, and allowance, be- , 


twene.man aiid wife after a‘ditiorce?But how Accurfins, Baldus,Bartolus,lafon, Alex- 
ander,and finally. Alciatus, (being otherwife,notably well learned) do iumble,geffe, 
and erre,from the equity,art and Intent of the lawmaker : Arithmetike can detect, 
and conuince: and:clerely, make the truth to fhine. Good Bartolus , tyred in the 
examining & proportioning of the matter:and with Accurfius Gloffe, much cum- 
‘bred:burft out,and fayd: Nulla eff in toto libro ; hac gloffa difficilior + Cuius computatio- 
nem nec Scholaftici nec Doctores intelligunt. &c: Thatis: In thewhole booke., there 
is no Gloffe harder then this : Whofe accoúmpt or-vecken yng , neither the Schae 
lers nor the Doéfours vnderftand.¢c. What can they fay of Iulianus law , Si 
ita Scriptum. cre.Of the Teftators will iuftly performing, betwene the wife , Sonne 
and daughter ¢ How can they perceiue the #quitie of Aphricanus, Arithmeticall 
Reckening,where he treateth of Lex Falcidra? How can they deliuer him,from his 
Reprouers : and their maintainers : as Ioannes , Accurfizs Hypelitus and Alciatus? 


How Iuftly and artificially, was Africanus reckening made?Proportionating to the 


Sommes bequeathed,the Contributions of eche part? Namely,forthe hundred 
prefently receined,17 — . And forthe hundred, receiued after ten monethes To 
< which make the 30:which were to be cõtributed by the legataries to the heires, 


aje For, 


` 


$ 
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nall canfes: But the diuerfitie neuertheleffe,is great: ~-We defined an Yuit, to: 
bea thing Mathematicall Indiuifible: A Point, likewife, we fayd to be a Ma- 
thematicall thing Indiuifible. And farder , thata Point may haue a certaine de- 
termined Situation: that is, that we may afligne,and prefcribe a Point,to be here, 
there, yonder. &c. Herein, (behold) our Vnit-is free, and can abyde no bon- 
dage, or to be tyed to any place,or feat:diuifible or indiuifible. Agayne:, by rea- 
fon,a Point may hauc a Situation limited to him. a certaine motion, therfore (to a 
place,and from a place) is toa Point!incidentand appertainyng. Butan V#it,can 
-notbeimagined to haueany motion. APoint,by his motion, produceth:; Ma- 
thematically,aline: (as we fayd before)which is the firft kinde of Magnitudes,and 
moft fimple: An Yit,can not produce any number.. : A Line, though itbe produ- 
ced ofa Point moued,yet,it doth notconfift of pointes.: . Number; though itbe 
not produced ofan zit , yet doth it Confift of vnits , as.a materiall caufe But 
formally, Number,is the Vnion, and Vnitie of Vnits. ..... Which vnyting arid knit 
ting, is the workemanthip of our minde:which,of diftiné& and difcrete Vnits ,. ma- 
ketha Number: by vniformitie, refulting ofa certaine multitude of Vnits:And fo, 
every. number,may haue his leaft part,giuen:namely,an Vnit: But not ofa Magni- 
tude,(no,not ofa Lyne,)the leaft partcan be giué:bycaufe,infinitly, diuifion ther 
- of;may. be conceiued. All Magnitude,is either a Line,a Plaine, ora Solid. Which 


Numbers <> 


Line,Plaine,or Solid, of no Senfe,can be perceiued, nor exactly by had.(anyway) -- 


reprefented:nor of Nature produced: But, as (by degrees ) Numberdidcometo -~ 


our perceiuerance: So,by vifible formes,we are holpen'to imagine, what our Line 
Mathematical, is. What our Point, is.So precife;aré our Magnitudes, that one 
Line is no broader then an other:for they haue no bredth : Nor ourPlaines haue 
any thicknes-Noryet our Bodiessany weight-be they neuer fo large of dimenfid. 
‘Our Bodyes,, we can haue Smaller, then either Arte or Nature can produce a- 


ay 
art 


ny : and Greater alfo , then all thewoild can comprehend. «Our leat Mag- 


nitudes, can:be. divided into.fo many partes; as the greateft.’. As,a Line ofan 


inch long, ¢ withvs) may. be diuided into. as many partes, as may the diame-- 
ter, of the,whole world , from Eaftto Weft :.orany way extended: What. priui- 


ledges, aboue all manual Arte,and Natures might, haué our two Sciences Ma- 
thematicall?to exhibite,and to deale with thinges of fuch power, liberty, fimplici- 
ty,puritie,and perfection: And in them, fo certainly, fo otderly,fo precifely.to pro- 
‘cedé:asjexcellent is that workema Mechanicall Iudged , who nereft can approche 
to the reprefenting of workes, Mathematically demonftrated ¢ And our two Sci- 
‘ences,temiaihing pure,and abfolute,in their proper termes, and in their owne Mat- 
ter:to hauejand allowe,onely fiich Demonftrations , as are 'plaine', certaine , vni- 
‘uerfall; and ofan æternall veritye? This Science of Atagnitude,his properties,con- 
‘ditions;and appertenances ::cornmohly how is,and from the beginnyng, hath of 
‘all Philofophers;, ben called Geometrie x But;veryly with a name to- bafe and fcant, 
fora Sctence.offuch dignitieand amplenes. And,perchaunce,that name,by c6- 
mon and fecret confent ofall wifemen, hitherto hath ben fuffred to remayne:that 
it might carty with ita perpetuall memorye, of the firft and notableft benefite, by 
that Science, to common pedple fhewed : Which was , when Boundés and meres 
‘of land and ground were loft;:and confounded {as:in Eeypt,yearely ,with the ouer- 
flowyng of Nilws,the greateft and longeft riuer in ‘the world ) or , that ground be- 
queathed;wereto beaffigned;or, ground fold; were to belayd out: ot(when di 
order preuailed) that Comms were diftributed into feueralties.For, where; vpon 
- thefe & fitch like occafids,Some by ignorice, fome by negligéce, Some by fraude, 
and fome by violence, did wrongfully limite,meafinre; encroach,or challenge ( by 
ai aij. pretence 


=) 


Geometries 
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pretence ofiuft content, and meafure) thofe landes and-groundes “great loffe dif | 


quictnes,murder,and warre did (full oft)enfue: Till,by Gods mercy, and mans Ìn- 
duftrie, The perfec Science of Lines, Plaines, and Solides (like a diuine Iufticier,) 
gaue vnto euery man, his owne. The people then, by this art pleafured,and great- 
ly relieued,in their landes iuft meafuring:& other Philofophers, writing Rules for 
land meafuring. betwene them both,thus,confirmed the name of Geometria,that is, 
(according to the very etimologie of the word)Land meafiring. Wherin,the peo- 
ple knew no farder, of Magnitudes vfe,but in Plaines:and the Philofophers,of thé, 
had no feet hearers, or Scholers-farder to difclofe vnto , then of flat, plaine Geome- 
trie. And though,thefe Philofophers, knew of farder vfe,and beftvnderftode the 
etymologye of the worde,yet this name Geometria,was of them applyed generally 
to all fortes of Magnitudes : vnleaft, otherwhile, of Plato, and Pythagoras : When 
they would precifely declare their owne dorine, Then,was* Geometria, with 
them,Studiumquod circa planum verfatur. But, well you may perceiue by Euclides 
Elementes , that more ample is our Science , then to meafire Plaines:and nothyng 
leffe therin is tought(of purpofe)then how to meafure Land.An other name,ther- 
fore,muft nedes be had, for our Mathematicall Science of Magnitudes : which re- 
gardeth neither clod,nor turff: neither hill nor dale:neither earth nor heauen: but 
is abfolute cAeget/ologia:not creping on ground , and daffeling the eye, with pole 
perche,rod or lyne-butliftyng the hart aboue the heauens,by inuifible lines , and 
immortall beames :meteth with the reflexions, of the light incomprehenfible: and 
fo procureth Ioye,and perfection vnfpeakable. Ofwhich true vfeof our cAtege- 
thica,cr Megethologia, Diuine Plato feemed to haue good tafte,and iudgement-and 
(by the name of Geometrie ) fo noted it:and warned his Scholers therof: as,in hys 
feuenth Dialog, of the Common wealth,may evidently befene. Where (in La- 
tin )thiss itis:right well tranflated: Profesto,nobis hoc non negabant, Quicuadg, vel para 
dulum quid Geometrie guftarunt, quin hac Scientia „contrà, omnino fe habeat; anim de ea 


loquuntur , quiin ipfa verfantur . In Englifh, thus. Verely(fayth Plato hofoeuer 


- bane {but euen very litle tasted of Geometrie will not denye vnto vs ; this : but 


that this Sciente,is of an other condicion quite contrary to that hich they that 
are exercifed in it , do Speake ofit. And there it followeth, of our Geometrie, 
Quad quaritur cognofcendi illins gratia, quod femper eit non Cy eius quod oritur quandog, 
cy interit. Geometria,eius quod eS femper, Cognitio eft Attollet igitur(o Generofe vir) ad 
Veritaterpanineins :atg, ita ad Philofophandum preparabit cogitationem,ut ad |[upera con- 
nertamus:que nuncontra quan deçetad inferiora dèijcimus. Gc. Quam maxime igitur 
praciviendum eff,vt qui praclari{simam hanc habitat Civitatem nullo modo;Geometriam 
fieraart. Nam & gue pigan propofitum quodammodo effevidenturhaud exigua 
Jeni. dre Ir inuk nedes be confeffed (faith Plato) T hat ( Geomesrie) is learned y for 


_ the knowyne of that , which is euer:and not of that, which in tyme both is bred 


and is brought to an ende.¢zc.Geometrie ts the knowledge of that which is ewere 
laftyng.It will lift vp therfore(O Gentle Syr ) our myride to the Veritie ; and by 
that meanes it will prepare the T bought,to the P hilofophicall lone of wifdome: 
that we may turne or conuert toward heauenly thingestoorb mynde and thought} which 
now ,otherwife then becommeth vs we cast down on bafe or inferior things.erc. 
Chiefly, therfore, Commaundement muft be ginen ,that fuch as do inhabit this 
moft honorable (itie by no meanes, despife Geometrie. For euen thofe thinges 
[done by ity which in manner, feame to be , befide the purpofe of Geometrie : are of 
= no 


\ 
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no {mail importance. ¢x-c.And befides the manifold vfes of Geometrie, in matters 
appertainyng to warre,he addeth more,offecorid vnputpofed frute, and commo» 
ditye,arriling by Geometrie:faying:Scimus quin etiam ad Difciplinas omnes facilius per 
difcendas,watere{fe omiino,attigerit ne Geometriam aliquis,an non.¢rc. Hanc ergo Do- 
erinam, fecundo loco difcendam Iunenibus flatuansus.That is. But t Ifo swe know, 


that for the more ea[y learnyng of all Artes ,it importeth much , whether one 

haue any knowledge in Geometrie or no. rc. Let vs therfore make an ordis . 

nance or decree , that this Science , of young men fhall be learned in the fecond. 

place. This was Disine Platohis Iudgement,both of the purpofed , chief, and 

perfect vie of Geometrie: and ofhis fecond,dependyng , deriuatiue commodities, 

And for vs,Chriften men,a thoufand thoufand mo occafions are, to haue nede of I 

the helpe of* Aegethologicall Contemplations - wherby,to trayne our Imagina- , 9 a F 

tionis and Myndes,by litle and litle,to forfake and abandon,the groffeand corrup- y iodh 

tible ObieGes, of our vtward fenfes:and to apprehend , by {ure do&trine demon- Jhake E 4 J 

ftratiue, Things Mathematicall. And by them, readily to be holpen and con- earthly name, 

ducted to conceiue , difcourfe , and conclude of things Intellectual, Spirituall, of Geometries 

xternall,and fuch as concerne our Bliffe enerlafting : which, otherwife( without 

Speciall priuiledge of Illumination, or Reuelation fro heauen ) No mortall mans 
wyt(naturally )is hable to reach vnto,or to Compaffe, And,veryly, by my fmall 

~ Talent(from aboue)I am hable to proue and teftifie,that the litterall Text,and or- 

der of our diuine Law,Oracles,and Myfteries,require more fkill in Numbers,and 

Magnitudes - then(commonly) the expofitors haue vttered : but rather onely (at 

the moft)fo warned : & fhewed their own want therin.(To name any, is nedeles: 

and to note the places, is,here,no place: But if I be duely afked,my anfwere is rea- 

dy.) And without the litterall, Grammaticall, Mathematicall or Naturall verities of 

fuch places ; by good and certaine Arte,perceiued,no Spiritual fenfe ( propre to l 

thofe places,by Abfolute Theologie)will thereon depend. No man,therfore,can £9 


doute ; but toward the atteyning ofknowledge incomparable , and Heauenly |, 


ree 


amat Boh eflarye.And that account, An Art Mathemati- 47 Mathes 
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sue meafuring and furueying of Land or Woods,any way . And, this I ami 
pate: the Valnenf the E AA the truth and fuch Suru eyés,Would 
haue bene hable to haue fotid (foreuer) in eche of our two Vhiuerfities, an excel 
Jent Mathematicall Reader:to eche,allowing(yearly)a hundred M arkes of lawfull 
money of this realme: which, in dede,would feme requifit,here,to be had (though 
by other wayes prouided for) as well,as,the famous Vniu erfitie of Paris; hath two | 
Mathematicall Readers : and.eche,two hurdreth French-Crownes yearly, of thé 
French Kinges magnificentliberalitie onely:i SN ow,againe, to our purpofe retur- 
ning : Moreouer, of the former knowledge Geometricall,are growen the Skills of 
Geographie , Chorographie , Hydrographie , and Stratarithmetrie . | 
Geogra hie teacheth wayes,by which, in fiidry formes, (as Spharike,P laine 5 
or other),the Situation of Cities, Townes, Villages, Fortes,Caftells, Mountaines, , 
Woods,Hanens,Riuers, Crekes,& fuch other things,v ő the ourface, ofthe earth- 
ly Globe (either in the whole, or in fome principall méber and portion therofcé- ,, 
tayned )may be defcribed arid defigned, in comenfirrations Analogicall to Nature ;, 
and veritie:and moft aptly to our vew,may be reprefented.Of this Arte how great 5, 
pleafure,and how manifolde commodities do come vnto vs,daily and hourely: of 
moft men, is perceaued . While,fome, to beautifie their Halls,Parlers, Chambers, 
Galeries, Studies,or Libraries with: other fome;for thinges paft, as battels fought, 
carthquakes,heauenly fyringes,& fuch occurentes,in.hiftories mentioned: therby 
liuely,asit were,to vewe the place,the region adioyning,the diltance from vs: and 
fuch other circimftances. Some other,prefently to vewe the large dominion of 
the-Turke : the wide Empire of the Mofchouite: and the litle morfell of ground, 
where Chriftendome(by profeflion)is certainly knowen. Litle,I fay,in refpecte of 
the reft, &c. Some,ecither for their owne iorneyes directing into farre landes: 
or to vaderftand of other mens trauailes. ‘To conclude, fome, for one purpofe £ 
and fome,foran other, liketh,loueth,getteth,and vfeth, Mappes, Chartes,& Geo- 
graphicallGlobes. Ofwhofe vie, to fpeake fufficiently, would require abooke 
peculiers <. Pree! 7 rt 


a? 


Chorographie feemeth to be an. vnderling,and a twig, of Geographie: 
and yet neuiertheleffe, is in-practife manifolde, and in vfe very ample. This tea- 
cheth Analogically to defcribe a finall portion or circuite of ground, with the con- 
tentes: not regarding what commenfuration it hath to the whole, or any parcell; 
withoutit, contained . Butin the territory or parcell of ground which it taketh in 
‘hand to make defcription of, itleaueth out (or vndefcribed) no notable , or odde 
thing, aboue the ground vifible.. Yeaand fometimes , of thinges ynder ground, 
geueth fome peculier marke : or warning : as of Metall mines, Cole pittes, Stone 
quarries. &c. Thus, a Dukedome,a Shiere,a Lordfhip, or leffe, may be defcribed 
diftinGly ..Butmarueilous pleafant, and profitable itis, in the exhibiting to our - ~ 
eyeandcomimenfuration, the platof a Citie, Towne, Forte, or Pallace, in true - 
Symmetry : notapproching to any of them : and out of Gunne fhot.&c. Hereby, . 
the _4rchited? may furnifhe him felfe,with ftore of what patterns he liketh : to his ` 
greatinftruction: even in thofe thinges which outwardly are proportioned:either 
fimply in theni felues : or refpectiuely,to Hilles, Riuers, Hauens, and Woods ad: 
loyning. Somealfo, terme this particular defcription of places , T opographie. 

ly drographie,deliuereth to our knowledge, on Globe or in Plaine, ,, 
the perfect Analogicall defcription ofthe Ocean Sea coaftes , through the whole »» 
world : orin the chiefe and principall pattes thereof : with theTles and chiefe »: 

aiii. paticular 
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particular places of daungets, conteyned within the boundes,and Seacoaftes de- 
deribed : as, of Quickfandes,Bankes;Pittes,R ockes,Races,Countertides;Whorle- 


. pooles. &c This, dealeth with the Element of the water chiefly : as Geographie 


did principally;take the Element of the Earthes deftription ( with his apperte- 
nances ) to taske + “And befides thys , Hydrographie ,'requireth a particular 
Regifter of certaine Landmarkes(where markes may be had) from the fea,well ha- - 
bleto befkried, in. what point ofthe Seacumpafe the appeare,and what apparent 
forme,Situation,and bighes they haue, in refpecte stn daungerous place in the 
fea,or nere vnto it, affigned: And in all Coaftes, what Mone,maketh full Sea:and 
what way, the Tides and Ebbes,come and go,the Hydrographer oughtto recorde. 
The Soundinges likewife : and the Chanels wayes:their number;and depthes or- 


- dinarily,atebbeand fud, ought the Aydrographer , by obferuation and diligence 


of Meafuring, to haue certainly knowen. And many other pointes, are belonging 
to perfecte Hydrographie and for to makea Rutter, by :.of which,I nede not here 
{peake : as of the defcribing,in any place, vpon Globe or Plaine, the 32.pointes of 


- the Compaie,truely : (wherof, fcarfly foure,in England , haueright knowledge: 


bycaufe, the lines therof, are no ftraight lines , nor Circles.) Of making due pro- 
iection ofa Sphere in plaine.Of the Variacion ofthe Compas , from true Northe: 
“And fuch like matters (of great importance, all ) I leaue to fpéake òfin this place: 


‘bycauie,I may feame(al ready )to haue enlarged the boundes,and duety ofan Hy- 


dographer, much more,then any man (to this day )hath noted,orprefcribed , Yet 
am I well hable to proue,all thefe thinges , to appertaine , and alfo to be proper to 
the Hydrographer. The chiefvfe and ende of this Art, is the Art of Nauigation: 


_butit hath other diuerfe vfes ; euen by them tobe enioyed , that neuer Jacke fight 


oflandi m =e in ae YE 

~ Seratarithmetrie, is the Skill, (appertainyngto thewarre; ) by whicha 
man can fet in figure,analogicall to any Geometricall figure appointed, any certaine 
number or fumme of men:offuch a figure capable: (by reafon of the-vfuall {paces 
betwene Souldiers allowed : and for that ,of men,can be made no. Fractions. Yet, — 
neuertheles,he can order the giuen fumme of men, , for the greateftfuch figure, 
that of them, ca be ordred)and certifie, of the ouerplus: (ifany be)and of the next 


- certaine fumme,which, with the ouerplus,will admita figure exactly proportionall 


- tothe figureafligned. By which Skill,alfo,ofany army or company of men.: (the 


< figure &tides of whofe orderly ftanding,or array,is knowen)he is able to expreffe 
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the iuft number of men, within that figure conteined:or (orderly ) able to be. con- 
teined. * And this figure,and fides therof, he is hable to know : either beyng by, 


: and athand:orafarreof. Thus farre,ftretcherh the defcription and property of 


Stratarishimetrie : ufficient for this tyme and place. It differreth from the Feate 
T atticall,De aciebus inftruendis. bycaule, there, is neceffary the wifedome and fóre- 
fight,to what putpofe he fo ordreth the men: arid Skillful hability , alfo , for any 
occafion,or purpofe, to deuife and vfe the apteftand moft neceflary order’ array 
and figure of his Company and Summe of men . By figure,I meane: as, either ofa 
Perfect Squares Triangle , Circle , Ouale , long {quare , (of the Grekes it is called Ezero- 
mekes ) Rhombe, Rhomboid, Lunular, Ryng, Serpentine, and fuch other Geometricall 
figures: Which, in warres,haue ben , and are to be vied : for commodioufnes De- 
ceffityand auauntage &c. And no finall fkill ought he to haue, that fhoùld make 
rue report,or nere the truth, of the numbers and Summes,of footemen orhorfe- 
men,intheEnemyes ordring. _ A farre of, to make an eftimate , betwene:nere 
termes of More and Leffe,is not a thyng very rife , among thofe that gladly 
: i — do 
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doit. `- Great pollicy may be vfed'of the Capitaines; (artymesfetesand in’ places 
conuenient)as.to vie Figures, which make greateft {hew ; of fo manyas he hath: 
‘and vfing the aduauntage of the three kindes of vfuall {paces: ( betwenefootemen 
or horfemen)to take the largeft:or when he would feme to haue few; (beyng ma- 
ny:)contrarywife,in Figure,and{pace. The Herald,Purfevant, Sergeant Royall, 
Capitaine, or who foeucris caretull to come nerethe truth herein’: > ‘befides the 
Indgément of hus.expert eyeshis {kill of Ordering Tat#icall , the helpe of his Geo- 
metricallinftrument:Ring, or Staffe Aftronomicall : ( commodioufly:framed for 
‘cariage and vfe) He may, wonderfully helpe him felfe, by perfpectiue Glaffes.In 
which, (Itruft ) our pofterity will proue more fkillfull and expert’, and to greater 
purpofes , thenin thefe dayes; can(almoft)be credited to be poffible.” < 194 
Thus haue I lightly.paffed oner the Artificiall Feates,chiefly dependyng vpon 
vulgar Geometrie : & commonly,and generally reckened ynder the name of Geome- 
trie. ..Butthere are other(very many) Methedicall Artes ; which, declyning from 
the purity- {im plicitic,and Immateriality,of out Principall Science of Magnitudes: 
do yet neuertheles vfe the great ayde , direction , and Method of the fayd 
principall Science , and haue proprenames , and diftiné: both from the Science 
of Geowetrie., ( from which they are deriued)and one from the other. . ‘As. Per- 
f{pecting, Aftronoimie , Mufike, Cofmographie, Aftrologie,Statike, 
Anthropographie, Trochilike, Helicofophie, Pneumatithmie, Me- 
nadrie, Hypogeiodie, Hydtagogie, Horometrie, Zographie, Archi- 
tecture Nauigation , Chaumaturgikeand Archemattrie. . I thinke it 
neceflary,, orderly, ofthefe to-giue fome peculier defériptions : and withall, to 
touch fome of their commodious vfes 5 and fo to make this Preface, to be alittle 
fwete,pleafant Nofegaye for you:to.comfort your Spirites, beyng almoftout of 
courage, and indefpayre; (through brutifh brute ) Weenyng that ‘Geometrie,had. 
but ferued for buildyng ofan houfe,ora curious bridge,or the roufe of Weftmin- 
fter hall yor fome witty pretty deuife , or engyn , appropriate toa Carpenter,ora 
Toyner&c;That.the thing is farre otherwife , then the world , (commonly)to this 
day, hath demed,by wordeand.worke , good profe wilbe made. l 
SLA mong thefe Artes, by good realon, P erfpectiue ought to be had, ere 
of Afronomicall Apparences , perfect knowledge can be atteyned. . And bycaufe 
ofthe prerogatiue of Light , beyng the firltof Gods Creatures: and the eye, the light 
of our body, and his Senfe moftmighty,and his organ moft Artificiall and Geome- 
sricall: At Perfpeétine,we will begyn therfore. Perfpectiue is an Art Mathe- 
maticall which demonftrateth the maner,and properties, of all Ra- 


"i Ð: 
Frende, 
on will finde 

tt hard,to perforsse 
my defeription of 
this Féate.But by 
Chorographie.yon 
may felpe yo k elfe 
Some what:where thå 
Figures knowne (in 
Sides and Angles} 
are not Regular: 
And where, Refolux 
tion tnt Triangles 
can feruc.drc.And 
yet you will finde it 
STrange to deale thw: 
generally with A- 
rithmeticall figuresS 
and, that for Bat- 
tayle ray. Their cona 
tentes differ fo much 
fromm like Geometris 
call Figures. 


diations Dire&t;Broken and Reflected. This Defcription, or Notation , is ` 


brief:but itreacheth fo farre,as thé world is wyde. _ Itconcerneth all Creatures, 
all Actions; and paffions, by Emanation ofbeames perfourmed. Beames,or na- 
turalllines , (here) meane , not oflight onely, ot of colour (though they,to eye, 
giue fhew,witnes,and profe , whetby to ground thé Arte vpon )but alfo of other 
| Formes,bosh Subftantiall, and Accidental , the certaine and determined aGiue Ra- 
diallemanations. By'this Art(oniitting to {peake of the higheft pointes) we may 
vie our eyes,and the light,with greater pleafiure:and perfecter ludgement:both of 
things, in lightfeen;& of other:.which by like order of, Lightes Radiations, worke 
and produce their effectes. We may be afhamed to beignorant of the caufe,why 
fo fundry wayes our eye is deceiued,and abufed?as, while the eye weeneth a road 
Globe or Sphete(beyng farre of)to bea flat and plaine Circle,and fo likewife iud- 
"ty be geth 


erway ik 
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getha plaine Square, to be fotid:fuppofeth walles parallels;to approche,a farte of: 
rofeand floure- parallels,the one to bend downward , thé other to rife vpward, at a 


 litrle diftance from you... Againe , of thinges being in like fwiftnes of mouing’, to 


thinke.the nerer,to moue fafter:and the farder, much flower.Nay, of two thinges, 


oi wherofthe.one(incomparably)doth moue fwifter'then the other, to deme the 


flowet:tomouc very fwift,& the other to ftand:whatan error is this otour eye#Of 


: the Raynbow, both of his Colours,of the order ofthe colours,ofthe bignes ofit, 


the placeand heith of it, (&c)to know the caufes deiionftratiue;is it not pleafant, 
is itnotneceflary?of two or three Sonnes appearing: of Blafing Sterres : and fuch 
like thinges : by naturall caufes , brought to paffe , (and yet neuertheles , of farder 
matter, Significatiue.) is it not commodious for man to know the very true caufe, 
& occafion Naturall 7 Yea,rather,is it not,greatly, againft the Souerainty of Mans 
nature, to befo ouerfhot.and abufed., with thinges (at hand ) before his-eyes ¢ 


_ .as with a Pecockes tayle ,and a Doues necke : or a-whole ore, in water, hol- 


AA marneilons 


Glafe. 


SHP. 


e 


den ,to feme broken `. Thynges, farre of, to feeme nere: and nere, to femè ` 
farre of Small thinges , to feme great : and great, to feme fimall BEONE 
man, to feme an Army:. Or a man to be curftly affrayed of his owne fhad- 
dow .. -Yea,fo much,to feare,that,if you,being(alone)nere a certainė glaffe ; and 

rofer,with dagger or fword,to foyne at the glaffe} you fhall fi uddenly be nfoued 
to gine backe(in maner) by reafon ofan Image ; appearing in the ayre, betwene 
you & the glaffe, with like hand, fword or dagger, & with like quicknes , foyningat ` 
your very eyeslikewife as you doatthe Glafle.. Straunge,this is,toheare of: but 
more meruailous to behold, then thefe my wordes can fignifie. And neùerthe- 
lefle’by demontftration Optical, the order and‘caufe therof, is certified:.euen fo,as 
the,effectis confequent. Yea,thusmuch more,dare] take vpon me,toward the fa- 
tiffying of thenoble courrage, that longeth-ardently forthe wifedome.of Caufes 
Naturall:as to let him ynderftand, that,in London’;: he may with his owne eyes, 


feruice ; doneto his Countrey, is famous and honorable: and forfkill in the Ma- 

thematicall Sciences, and Languages, is the Od man of this land. &c. ) euen he,is 
hable:and(I am fure)will, very willingly, letthe Glaffe, and profe be fene-and fo I 
(here) requeft him : for the encreafe of wifedome , in the honorable.: and for the 
ftopping of the mouthes malicious : and repreffing the arrogancy of the ignorant, 
Ye may eafily gefle , what I meane.. This Aft of Per/pecfine,is of that excellency, 


ae eT | 


and may be led,to the certifying,and executing offuch thinges , as no man would 
eafily beleuc: without A@uall profe perceiued: ` I {peake nothing of Naturall Phi- 
lofop bie,which,without Per/pectize, can not be fully vnderftanded , nor perfedly at- 
teined vato. Nor, of dffronomie:which,without Per/pectine,can not well be groun- 
ded: Mor Afirologie , naturally Verified, and auouched. That part hereof,which 
dealeth with Glaffes(which name,Glafle,is a general] name, in this Arte, for any 
thing, from which,a Beame reboundeth) is called Catoptrike “and hath {o many v- 
fes,both merueiloiis,and proffitable: that,both,it would hold me to long, to note 
therin the principall conclufions,all ready knowne:, And alfo(perchaunce) fome 
thinges,might lacke due credite with you: And], therby, to leefe my labor:and 


g7 you,to flip into light Iudgement*, Before you haue learned fufficiently the powre 


of Nature and Arte. : : Z ! Atas: : 
Now, to procede: Aftronomie,is an Arte: Mathematical which 
demonftrateth the diftance , magnitudes’, and all naturall motions, 
apparences,and pafsions propre to the Planets and fixed Sterres : for 
a] a in 7 “ts 
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‘the workes of bis handes. 


And fo forth, for thofe fiuc firft ftaues,of that kingly Pfalme: Well,wellItis time 


Crys 


Notes 


I, 
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Tnuifible-S hall we(Lfay)looke vpon the Heaven)Sterres,and Planets,as an Oxé and 
an Affe,doth: no furder carefull or inquifitiue,what they are: why were they Cre- 
ated, How do they execute that they.were Created foreSeing All Creatures,were - 
for our fake created : and both we,and they,Created, chiefly to glorifie the Ab- 
mighty Creator: and that, by all meanes,to vs poffible.: Noliteignorare({aith Plato 
én Epinomis) Aftronomtam, Sapientifimir quiddameffe. Be ye not ignorant, Ayftros 
nomie to be a thyng of excellent wifedome. -Aftronomie,was to vs,trom the be- 
ginning commended,and in maner commaunded by God him felfe.Inafmuch as ` 
he made the- Sonne, Atone,and Sterres,to be to vs,for Signes,and knowledge of Sea- 
fons,and for Diftinctions of Dayes,and yeares, >- Many wordes nede not.- But I 
with,cuery man fhould way this word,Sieves.. And befides that, conferre italfo 
with the tenth Chapter of Hzereme. And though Some thinke, that there,they 
haue folind arod-Yet Modeft Reafon, will be indifferent Iudge, who ought to be 
beaten therwith,in refpet of our purpofe. Leauing that : I pray you vnderftand 
this:that without great diligence of Obferuation , examination and Calculation, 
their periods and courfes(wherby Diftinction of Seafons,yeares,and New Mones 
might precifely be knowne)could not exactely be certified . Which thing to per- 
forme,is that Art, which we here haue Defined to be Afronomie. Wherby , we 
may, haue the diftinét Courfe of Times,dayes,yeares,and Ages: afwell for Confi- 
deratio of Sacred Prophefies,accomplithed in due time, foretold : as for high My- 
fticall Solemnities:holding; And for all other hiimaine affaires, C onditions, and 
coucnantes, vpon certaine time , betwene man and man : with many other great 
vies: Wherin ; (verely) would be great incertainty, Confufion,yvntruth,and bruz 
tifh Barbaroufnes: without the wonderfull diligence and (kill of this Arte: conti- 
nually learning,and determining Times and periodes ‘of Time by the Record of 
the heauenly-booke, wherin all times are written - and to be read with an Affrono- 
Pital tafe in ftede of afeltue. , ye S ETE TT i 


Ta Mulike,of Motion, hath his Originali caufe - Therfore „áfterthe motions 
moft fwift;and moft Slow,which are in the Firmament,of Nature performed:and 
vnderthe 4itronomers Confideration-now I will S péake ofan otherkinde of Motion, 
producing found,audiblé,and of Man numerable,  4Zu/ikeI call here that Science, 
Which of the Grekes is called Harmonice . Not medling with the Controuerfie be- 
twene the aunciént Harmomiftes,and Canoniites. Mufike is a Mathematicall 


Sciencé,wwhich teacheth by feñfe and reafon, perfectly to indge, and 


see VE 


bast 


bonde,and frendly felowthip,of the Intellectual and Mental part of vs , with our 
grofie& cortuptible body: buta certaine Meane, and Harmonious Spiritualitie, with 
— both 


Iohan Dee his Mathematicall Preface. 


both participatyng,e> of both(in a maner)refultyng: Inthe* Tane of Mans voyte;andalfo >, 
* she found of Infirument,what might be fayd, of Harmonie: No-common Muficien. g, 
would lightly beleue.Butofthefundry Mixture(asTmay terme it)andconcurle, ZD, 
diuerfe collation,and Application of thele Harmonies: as of threfoure,fiue,ormo: Read in As 
Maruailous haue the eftectes ben: and yet may be founde;and producedthe like: 74 i le his 
with fome proportional! confidcration for our time and being : inrefpe& ofthe E hs of 
State , of the thinges then : in which , and by which ;the wondrous effectes were | oe oy d 
wrought. Democritus and Theophrastus affirmed, that, by Aufike, griefcs and di! ~ ch ap ae 
feafes of the Minde,and bedy might be cured,or inferred. Andwe findeinRe- where yon 
corde,that J evpander, Arion Ifmenias, Orpheus, Amphion, Dauid, Pythagoras, Emspedo-. fhail hane 
cles, Afcleptadesand Timotheus by Harmonicall Confonacy,haue done,and brought Jore occafion 
to pas.thinges,more then meruailous, to hereof. Ofthem then, making no fare J pa 2 f 
der difcourfe,in this place `: , Suré I am, that Common Mafike, commonly vfed,is Ar ý 
found to the «Muficiens and Hearers,to be fo Commodious and pleafant , Thatif tomon oo 
I would fay and difpute,but thus much: Thatit were to be otherwife vfed ; then it_ thought. 
is,I fnotild finde more repreeuers,then I could finde priny,or f{kilfullofmymea- | ~ 
ning.. In thinges therfore euident,and better knowen,then I can expreffe:and fo 
allowed and liked of, (as I would with,fome other thinges,had the like hap) I will 
{pare to enlarge my lines any farder;but confequéntly follow my purpofe. 

OFf Cofmographie,t appointed briefly in this place, to geue youfome 
intelligence; Cofmographie,is the whole and perfect defcription of 
the heauenly,and alfo elemental’ parte ofthe world , and their ho: 
mologall application ; and‘ mutuall collation neceffarie: This Art, 
requireth Astronomie , Geographie , Hydrographieand “Mufike. . Therfore yit is no 
finall Aite,nor fo fimple „as in common practife , itis ({lightly)confidered, - This | 
matcheth Heauen, and the Earth, in oné¢ frame,and aptly ap plieth parts Correfp6- 
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and effectes, of the naturall beames, of light, and ‘fecrete influence: 
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atalltimes ,inany Horizon affigned. . This Arte is furnifhed with ma- 
ny othergreatArtes and experiences: As with perfecte Per(Pectine, Astronomie, 
Coftmographie, Naturali Philofophie of the 4.Elementes,the Arte of Graduation and 
fome good vnderftading in afike : and yet moreouer, with an other great Arte, 
hereafter following, though I, here, fer this- before, for fome confiderations me 
mouing . Sufficient (you fee ) is the ftuffe, to make this rareand fecrete Arte,of: 
and hard enough to frame to the Conclufion Syllogifticall . Yet both the mani- 
folde and conunuall trauailes ofthe moft auncient and wife Philofophers,for the 
atteyning of this Arte : and by examples of effectes,, to confirme the fame: hath 
left vnto vs fufficient proufe and witneffe : and we,alfo,daily may perceaue, That 
mans body, and all other Elementall bodies, are altered, difpofed, ordred, pleafu- 
red, and difpleafured, by the Influentiall working of the Suze, Mone,and the other 
Starres and Planets . And therfore, fayth r#iot/e; in the firt of his Meteorological! 
bookes, in thefecond Chapter: Éf antem necefariv Mundus iste, fupèrnis lationibus 
ere continuas: Vt, inde, vis cins uninerfa regatur. Ea fiquidem “Caufa prima patanda 
omnibus efl; unde motus’ priñcipium existit. Thatis : TF his [Elemental] World iso 
nece/sitte, almoft, next adioyning,to the beanenly motions: T hat from thence, 
all his dertue or force may be gonerned. For,that is to be thought the fir/t Caufe 
ynto all’: from which, the beginning. of motion,is. And againe,in the tenth 
Chapter. “Oportet igitur O borun principia Jumamas , & caufas omnium fimiliter. 
Principinm igitur vt i he Mai C omnii primum , Circalusille effin quo’ 
manifefie Sotts latio, ge. Andfoforth. His Ateteorologicall bookes, are full of argu- 
mentes and effectuall demonttrations,of the vertne, operation,and power-of the - 
heauenly bodics, in and vpon,the fower Elementes, and other bodies,of them 
(either perfectly, or vnperfedtly ) compofed. And in his fecond booke, De Genera- 
tione Cy Corruptione in the tenth Chapter. , Quocirca & prima latio, Ortus.cp Interis. 
tus caufa non eft: Sed obliqui Circuli latio : ea namg, èx contiaua efter duobus motibus fit: 
In Englihe, thus. : Wherefore the vppermost motion ,is not the. caufe of Genea 
ration and Corruption, but the motion of the Zodiake: for, that; both, is-cone 
tinuall.,and is canfed of twomouinges ...And’in his fecond booke,and fecond 
Chapterofhys Phyfikes. Homo nam, generat hominem, ató, Sol. For Man (faythhe) 
and theSonné}are caufe of mans generation... Authorities may be brought, 
very many both of 1000.2000.yea and 3000. yeares Antiquitie : of great Philo: 
fophers, Expert, Wife, and godly men,for that Conclufion: which, daily and houre- 
dy,wemen,may difcerne and perceaue by fenfeand realon : All beaftes do feele, 
and fimply thew, by their actions and paffions, outward and inward; All Plants, 
Herbés, Trees, Flowers, and Fruites. And finally, the Elementes,and all thinges 
ofthe Elementes compofed, do geue Teftimonie (as Ariflorle fayd ) that theyr 
Whole Difpofitions, vertues, andnatarall motions, depend of the Attinitie of 
the heay enly motions and Influences . Whereby, befide the fpecificall order and 
» forme due to enery feede: and befide the Nature, propre to the I ndtuidiall Ma- 
trix, of the thing produced : What fhall bethe heanenly Impre{Sion:, the per fect 
and circumfpecte AStrologien hath to Conclude. Not onely (by Apotelefmes riz, 
‘batby Natural!’ and Mathematical demonftration s33ir.. Whereunto! what 
‘Sciences are requifite ( without exception ) T patty haue here warned: And in my 
Propedenmes (belides other matter there difclofed ) Ihaue Mathematically furni- 
fhed vp the whole Method : To this our age,not fo carefully handled by any,that 
a j Pre cuer 
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cuer I faw,or heard of. ` Iwas, (for *21.yeares ago) by certaine earneft difputati- *Anno.1 548 
ons,of the Learned Gerardus Mercator and Antonius'Gogaiia, (and other, ) therto fo and 1549.53 
prouoked:and(by my conftant and iiiuincible zeale to the veritie)in obferiiations Lomcya. 
of Heauenly Infltiencies(to thie Minute of time;)than,fo diligent: And-chiefly by 
the Supérnatiirall induence,from the Starre of lacob,{ directed: That any Modelt 
and Sober Student, carefully and diligently feking for the Truth, will-both finde 
& céfefle, therin,to be the Veritie,ofthefe my wordes:And alfo become aReafo- 
nable Reformer, of three Soites ofpeople : about thefe Influentiall Operations, ` 
greatly erring from the truth. ` Wherof, the one, is Light Beleuers jtheother, - Nore 
Light Defpifers,and the third Light Practifers. The firft, &moftcdmon , 
Sort, thinke” the Heauen and Sterres,to beanfwerableto any their doutes orde-.. t 
fires: which is not fo-and,in dede,they,to much,ouerreache. The Second forte , 
thinke no Influentiall vertue ( fr6 the heauenly bodies.) to beare any Sway in Ge- 2- 
neration and Corruption, in this Elementall world. And to the Susane , Mone and | 
Sterres (being fo many,fo pure,fo bright, fo wonderfull bigge , fo farre in diftance, 
fo manifold in their motions , fo conftant in their periodes . &c . ) they aflignea ,. 
fleight,fimple office or two,and-fo allow vnto thé(according to their capacities)as .. 
much yertue,and power Influentiall,as to the Signe ofthe Sunve, Mone, and {euen 
Sterres, hanged vp (for Signes )in. London, for diftinG@ion of houfes , & fuch grofle 
helpes,in our wordly affaires: And they vnderftand not(or will not vnderftand) of 
the other workinges,and vertues of the Heauenly Sange, Mone, and Sterres : not fo 
much,as the Mariner,or Hufband man : no, not fo much,as the Elephant doth, as. 
the Cynocephalus , as.the Porpentine doth : nor will allow thefe perfec, and incors 
tuptible mighty bodies, fo much vertuall Radiation, & Force „as they fee ina litle 
peece of a Magnes Stone:which, at great diftance,{heweth his operation. And per- 
chaunce they thinke,the Sea & Riuers ( as the Thames ) to be fome quicke thing, 
- andfo to ebbe,and flow, run in and out, of them{feluesjartheir owne.fantafies. 
God helpe,God helpe.. . Surely,thefe men,come to fhort: and either are to dull; 
or willfully blind:or,pethaps,to malicious | ` The third man, is the common and 
vulgare _4ffrologien,or Practifer: who, being not duely,artificiallyandperfealy 3. 
furnifhed:yet,either for vaine glory,or gayne: or like afimple dolt, & blinde Bay- 
ard; botb:in matter and maner,erreth:to the difcreditof the Wary, and modeft 4- 
Jirologien:and to the robbing òf thofe moft noble còrporall Creatures of their Na- 
turall Vertue:being moft mighty : moft beneficiall to all elementall Generation, 
Cortuptionandthe appartenances - and moft Harmonious in their Monarchie: 
For which thinges,being knowen,and modeftly vied: we might highly,and conti- 
nually glorifie God, with the princely Prophet, faying.” T he Heauens declare 
the Glorie of God: who made the Heaués in his wifedome: who made the Sonne, 
for to haue dominion of the day: the Mone and Sterres to baue dominion of the 
nyght: whereby, Day to day vttereth talke: and night to night declareth know» 
ledge:Prayfehim all ye Sterres and Light. “Amen. T i 
K x : i . k ‘ 
[N order, now foloweth 5 of Statike fomewhat to fay, what we meane by 
‘that nameé:and what commiodity,doth,on {uch Art, depend. Starike ; is an 
Arte Mathematical which demonftrateth the caufes of heauynes, 
and lightnes of all thynges : and of, motions and properties , to hea- 
uynes and lightnes,belo ngi ng. | And for afmuch as, by the Bilanx, or Ba- 
lance(as the chicffenfible Inftrument, ) Experience of thefe demonftrations may 
~~ / b. itij. be 
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beft will be,in giuing you,out of Archimedes demoniftrations,a few principal Con: 
clufions;as foloweth. . eT ae ek aa l 


‘ y ` 
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-The Superficies of euery Liquor, by it felfe confiftyng:,and in 
quyét, is Sphæricall ; the centre whereof, is the fame ; which is the 
centre of the Earth. Ern aal gpm aaa 

< IfFSolide Magnitudes,being of the fame bignes, or quatitie, that 
any wet isand hauyng alfo the fame Waight : be let downein- 
to the {ame Liquor, they will fettle downeward,fo,that no parte of 
them, fhall be aboue the Superficies of the Liquor : and yet neuer- 
theles they will not finke vtterly downe,or drowne. iin ail 


. Ifany: Solide Magnitude beyng Lighter then a Liquor , be let 
downe into the fame Liquor , it will fettledowne, fo farreinto the 
fame Liquor,that fo great a quantitie of that Liquor, as is the parte 
of the Solid Magnitude, fettled downe into the fame Liquor : isin 
Waight,zquall,to the waight of the whole Solid Magnitude. 


Any Solide Magnitude , Lighter then a Liquor , forced downe 
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into the fame Liquor, will moue vpward , with fo greata power, 
by how much, the Liquor hauyng equall quantitie.to the whole 
Magnitude,is heauyer then the fame Magnitude. 


Any Solid Magnitude, heauyer then a Liquor,beynglet downe - 
into the fame Liquor, will finke downeveterly : And wilbein that 
Liquor , Lighter by fo much , as is the waight or heauynés of the 
Liquor,hauing bygnes or quantitieæquall to the Solid Magnitude. 

ED. 


6. . 
ON i} 3 i n ie, See aaa D i À j mana The Cutting of 

Ifany Solide Magnitude , Lighter then a Liquor, belet downe Sphocaerd 

into the fame Liquor , the waigit of the fame Magnitude, will be ied a le 


to the Waight of the Liquor. ( Which is æquall in quantitie to the 1e 


by rempering Li- 


whole Magnitude,)in that proportion , that the parte , of the Mag- farewion, 


4 = the waisht of the 
nitude fettled downe,is to the whole Magnitude. ` eee 


+` Sphare therein 
3 Swymming. 


BY. thefe verities , great Errors may be reformed,in Opinion ofthe Natural 

Motion of thinges,Light and Heauy. Which errors,are in Naturall Philofophie 
(almoft ) ofall më allowed:to much trufting to Authority-and falfe Suppofitions. 
As,Ofany two bedyes, the heauyer, to moue downward fafter chen 

z. "M 4 y T A common 

theli gh ter, Thiserror,is not firltby me, Noted: but by one lohn Baptist de Be- ee 
nedicts,. The chief of his propofitions,is this: which feemeth a Paradox. E 

I there be two bodyes of one forme; and of one kynde, æquall in 


enn Tro ft dees A paradoxe 
quantitie or vnequall , they will moue by æquall fpace, in xquall 4207% 
tyme;So that both theyr mouynges be in ayre , or both in water : or 
in any one Middle. l Me | 

~ Hereupon , in thefeate of Gunnyng,certai~e good diftourfes (otherwife), y, r, 


may receiue greatamendement,ind furderance. In the entended purpofe, alfo, The weir 
allowing fomwhat to the imperfection of Nature: notaunfwerable tothe preci- T : 
fenes of demonftration. Moreouer,by the forefaid propofitions ( wifely vfed.) “shefe Propofi- 
The Ayre,the water,the Earth, the Fire, may be nereli sknowen,how light or hea- tions. 

uy they are (Naturally ) in their affigned partes: orinthewhole. Andthen,to 

thinges Elementall, turning your practife: you may deale for the proportion ofthe 

Elementes ,inthe thinges Compounded. Then, to the proportions of the Hu- 

mours in Man: their waightes: and the waight ofhis bories,and Acth. &c. Than, 

by waight,to haue confideration of the Force of man,any maner of wav: in whole’ 

or in part. Then,may you, of Ships water drawing , diuerfly,in the Sea and in frefh 

water,haue pleafant confideration : and of waying vp ofany thing, fonkenin Sea 


orin frefh water &c. And (to liftvp your head a loft: ) by waight,you may,as 


precifely,as by any inftrument els,meafure the Diameters of Sonne and Mone.ere, 


Prende, I pray you , way thefe thinges,with theiuft Balance ofReafon. And you 
will finde Meruailes vpon Meruailes: And efteme one Drop of Truth (e yea in 
Natural! Philofophie)more worth,then whole Libraries ofO pinions, yndemon- 
ftrated: or not aunf{wering to Natures Law,and your experience. Leauing thefe 
T thinges, 


€ 
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‘thinges,thus:] will gine you two or three, light practifes, to great purpofe : and fo 


ünifh my Annotation Staticall. In.Mathematicall matters , by the Mechaniciens 
ayde , we will behold, here, the Commodity of waight. Make a Cube,of any 


E P á ee one Vniforme: and through like heauy ftuffe: of the fame Stuffe nake a Sphere 
re ee. Fo or Globe, precifely,ofa Diameter æquall to the Radicall fide ofthe Cube. Your 
portion, on ftuffe,may be wood, Copper, Tinne, Lead,Siluer.&c. (being,as I fayd,oflike na- 


twenethe ture , condition,and like waight throughout. )- And you may, by Say Balance, 
Cube, andthe haue prepared a great number of the {malleft waightes : which, by thole Balance ` 
Sphare can be difcerned or tryed:and fo,haue proceded to make you a perfect Pyle, com- 
any & Number of waightes: to the waight offix,eight,or twelue pound waight: 
moft diligently tryed,all.And of edery one , the Contentknowen, in your leaft 
_ waight,thatis wayable. They that can not haue thefe waightes of precifencs: 
may, by Sand, Vniforme,and well dufted,make them a number of waightes,fome- 
what nere precifenes : by halfing euer the Sand: they fhall at length , come toa 
leat common waight. Therein, leaue the farder matter,to their difcretion,;whom 
nedefhall pinche.) The Venetians conftderation of waight , may feme precife _ 

I.D. enough:by eight defcentes progrefsionall,* halfing , froma grayne. Your Cube, 
“For, fo, haue Sphxre,apt Balance,and conuenient waightes, being ready fall to worke.x.. Firft, 
304.255. way your Cube. Note the Number of the waight. Way,after that; your Sphere. 
i res ofa: © Notelikewife,the Nūberofthe waight.Ifyou now find the waightofyour Cube, 
-_ to be to the waight of the Sphere,as 21 . is to 11: Then you fee, how the Mechani- 
cien and Experimenter , without Geometrie and Demonftration, are (as nerely in 
effect) tought the proportion of the Cube to the Sphere : as I haue demonftrated 
. it,in the end of the twelfth boke of Euclide. Often, try with the fame Cubeand _ 
__ Sphxre.Then,chaunge,your Sphere and Cube,to an other matter: or to an other 
bignes : till you haye made a perfect vniuerfall Experience ofit. Pofsible iris, 

that you fhali wynne to nerer termes, in the proportion. d 

When you haue found this one certaine Drop of Naturall veritie procede on, 
to Inferre,and duely to make affay,of matter depending. As, bycaufe itis weil de- 
montftrated , that‘a Cylinder , whofe heith , and Diameter'ofhis bafe,is equall to 
the Diameter of the Sphere , is Sefquialter to the fame Sphere (that is,as 3. to 2:) 
To the number of the waight ofthe Sphere,addehalfe fo much,asit is : andfo 
haue you the number ofthe waight ofthat Cylinder. Which isalfo Compre- 
.. hended of our former Cube:So,that the bafe of that Cylinder, isa Circle defcri- 
bed in the Square , which is the bafe ofour Cube. But the Cube and the Cy- 
linder being both of one heith , haue their Bafes in the fame proportion , in the 
which,they are, one to an other, in their Mafsines or Soliditie - But,before,we 
haue two numbers, exprefsing their Mafsines , Solidities , and Quantities , by 
2 waight:wherfore,we haue * the proportion of the Square,to the Circle, infcribed 
Gieldinfited. in thefame Square. And fo are we fallen into the knowledge fenfible, and Expe- 
rimentall of Archimedes great Secret: of him, by great trauaile of minde , fought 
 /erbeSquaringof andfound. Wherfore,to any Circle giuen, you can giue a Square equall : *as 
eae" T haue taught,in my Annotation,vpon the firit propofition of the twelfth boke, 
“ToanySqeare And likewife,to any Square giuen,you may giue a Circle æ uall: *Ifyou defcribe 
gueme a Circle,which thall be in that proportion, to your Circle inicribed, as the Square 
is to the fame Circle- This,you may do,by my Annotations,vpon the fecond pro- 
pofition ofthe twelfth boke of Euclide , in my third Probleme there. Your dili- 
gence may come toa proportion,ofthe Square to the Circle inferibed , nerer the 
truth,then is the proportion of 14.to11. Andconfider, thatyou may begyn at 
the Circle and Square, and fo come to conclude of the Sphere,& the jaube goar 

i l i : pner 
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their proportion is:as now. youcame from the Sphere to the Gircle. For,ofSile: 

uer,or Gold,or Latton: Lamyns or plates(thorough onehole draw€é,as the maneri 

is)if you make a Square figure:& way it:and then,defcribing:theron; the Circle in.. 

{cribed: & cut of,& file away, precifely (to the Girele) the ouerplus.of the Square: . 

you fhall then,waying your Circle.,'fee, whether the waight of the Square ;:be to.: 

your Circle, as 14. to'11. As I haue Noted jin the beginning of Euclides twelfth 
boke.&c.after this refort to my laft propofition;vpon the laft- of the twelfth «And. 
there,helpe your felfe,to the end. And,here;.Notethis, by the:way.. ‘Thatwe. Vote 
may Square the Circle , without hauing knowledge of the proportion, of the Cir- Squaring of 
cumference to the Diameter: as you haue here perceined. And otherwayes./ i mete 
alfo, I can demonftrate it.So thatymany.haue cumberd: them felues fizperfluoullys' y of, ae 
by tranailing in that pointfirft, which was not ofnecefsitie firit :and‘alfo veryins; ough ba 
tricate.. And eafily,you may, (and that diverfly):come to the knowledge of the “tere Cir- 
Circumference:the Circles Quantitie,, being firft knowen. Which thing;Lleaue camference 
to your confideration:making haft to defpatch an other Magiftrall Probleme: and \#74 Diame- 
to bring it,nerer to yourknowledge,and readier dealing with,then thé world(be- "3208 
forethis day,)had.it for you;that I can tell of-And thatis, 4 Mechanicall Dubblyng © to 
of the Cuberévc. Which may, thus,be done: Make-of Copper plates or Tyn. To Dubble 


e A 


Ves 


ate f revorioht Feud WARS og Wanda! Mae ea : the Cuberea’ > 
plates,a fourfquare vpright Pyramis,or a Cone: perfectly fafhioned dily:by Are 


Treta 


pon Demon“ 


proche (as nere as may be ).to,the Mathematical perfection ofthole Aperdingvpe ` 
figures .: Attheir bafes,let them beall open:euery where, els, moft: stration Aå- 


of the Cone:& to the fides of the Bafe of thé Pyramis Let 4.ftraight , 
lines be drawen,in the infide of the Cone and Pyramis : makyng at The x fide of thi 

OF on a ge Oe ne 5 a. y% — ` Pyramis muft be 
their fall oithe perimeters of the bafes , equall anglés òn both fides Wifes Trg 


tRe and aquala °°: 


E URE pee Srey cy sce a P i i < ` 7 h 
downward , perpendicularly’, in refpe&t of the Bafe.(Though it be or Cone, Lat thein, 
© el e E ee aes SL et Gel WEM eee Eo) Cab aire. sa ia! J ituations be in ai 
otherwayes,ithindreth nothyng.) So letthé moft ftedily be ftayed. 2o and cond: 

i 4 E48 ry Zens, 4 ltke,or a 


Now,ifthere bea Cube, which you wold haue Dubbled.Make you a prety Cube ome:wbileyon ar 
an eT ree ue a, Higa awe ie sas . . - about one worke, 
of Copper, Siluer, Lead, Tynne, Wood; Stone, or Bone. Or els make a hollow ja willere aiid 


oe. coet thaw VF Re ote eg at 4 PEA 7 ee od d . I.D. = 
actly in water. Powre that water, (without loffe) into the hollow Dyraniad e he Asso 
rd i e . s you 720] put your 


| Cone, quietly. -Marke in your lines,what numbers the water Cutteth: Take the waters rogyeher: and 
waight ofthe fame Cube againe ; in the fame kinde of water , which you had be- synthtnace” 


E : È AEGEA ; ; ; > é ty your first water, 
fore : put that*alfo, into.the Pyramis or Cone,where you did put the firft. Marke ” lig reo 
now againe, in whatnumber.or placeof the lines, the water Cutteth them. Two »#7- 


h a ence wayes 
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wayes you may conclude your pisrpofe : it isto wete , either by numbers or lines. 

By numbers : as,if you-diuide the fide of your.Fundamentall Cube into fo 
many equall partes, as it is capable of, conueniently, with your eafe, and pre~ 
cifenes of the diuifion, For,asthe number of your firftand leffe line (in your: 
hollow Pyramis or Cone,)is to the fecond or greater (both being. counted 

from the vertex ) fo fhall the number. of the fide of your Fundamentall Cube, 
be tothe nfiber belonging to the Radicallfide, of the Cube,dubble to your Fun-! 
damental! Cube: Which being multiplied Cubik wife,will fone thew it felfe,whe- 
ther it be dubble or no , to the Cubik number of your Fundamentall Cube. By 

lines,thus:As your leffeand firft line,(in your hollow Pyramis or Cone, )is to the. 
fecond or greater,fo let the Radical fide of your Fundamétall Cube,be to a fourth 

proportional! line, by the 12 . propofition,of the fixth boke of Euciide . ` Which 

fourth line, fhall be the Rote Cubik,or Radicall fide of the Cube , dubble to your: 
Fundamentall Cube : which isthe thing we defired. Forthis,may I (withioy): 
fay,EY PHKA, EYPHKA, EYPHKA : thanking the holy and glorious Trinity : having 
greater caufetherto , then* Archimedes had (for finding the fraude vfed inthe © 
Kinges Crowne, of Gold):as all men may eafilyIudge : bythe diuerfitie ofthe 
frute following of the one,and the other. Where I fpake before, ofa hollow Cu- 
bik Coffen-the like vie, is ofit:and without waight.Thus. Fill it with water, preci- 
fely full and poure that water into your Pyramis or Cone. And here note the lines 
cutting in your Pyramis or Cone. Againe,fill your coffen,like as you did before. 
Put that Water,alfo,to the firft .- Marke the fecond.cutting of your lines. Now, 
as you proceded before, fo muft you here pracede..* And ifthe Cube,which you 
fhould Double, be neuer fo great : you haue,thus, the proportion (in {mall ) be- 
twene your two litle Cubes: And then, the fide, of that great Cube(to be doubled) 
being the third , will haue the fourth, found, to it proportionall : by the 12-of the 


Note,that all this while,I forget not my firft Propofition Staticall;here rehear- 

fed:that, the Superficies of the water,is Sphericall. Wherein;v{e-your difcretion: 
to thé firk line,adding a {mall heare breadth,more:and to the fecond, halfe a heare, 
breadth more,to his length . For,you will eafily perceaue, that the difference can 
benogreater, inany Pyramis or Cone, of yotito be handled. Which you fhall 
thus trye . For finding the {welling of the water aboue lenell  Square'ttie Semidiame- . 
ter, from the Centre ofthe earth,to your firft, Waters: Superficies: Square then, 
halfe the Subtendent of that watry Superficies ( which Subtendent muft haue the 
equall partes of his meafure, all one, with thofe of the Semidiameter of the earth 
to your watry Superficies ) : Subtracte this fquare,trom the firft : Of the refidue, 
take the Rote Square. That Rote,Subtracte from your firt Semidiameter of the 
earth to your watry Superficies : that, which remaineth, is the heith of the water, 
in the middle, aboue the leuell .. Which, you will finde, to be athing infenfible. 
And though it were greatly fenfible,* yet, by helpe of my fixt Theoreme vpon the 
lait Propofition of Euclides twelfth booke, noted: you may reduce all,to a true 
Leuell . But, farther diligence,ofyouis to be vfed ,againftaccidentall caufes of the 
waters fwelling:as by hauing ({omwhat)with'amoyft Sponge,before,made moyft 
your hollow Pyramis or Cone, will preuent anaccidentall caufe of Swelling, &c. 

Experience will teach you abundantly : with great eafe, pleafure,and comoditie. 

Thus,may you Double the Cube Mechanically, Treble it, and fo forth, in any 
proportion. Now will I Abridge your paine, coft,andCare herein. Without all 
preparing of your Fundamentall Cubes : you may(alike)worke this Conclufion. 
For,that,was rather a kinde of Experimentall demoftration,then the fhorteft way: 
i l and 
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andall, vpon one Mathematical Demonftration: depending «_ Take water (as » 
much as conueniently will ferue your turne : as. I warned before of your Funda- » 
mentall Cubes bignes ) Way it-precifely . Put-that water,into your Pyramisor >> .. 
Cone. Ofthe fame kinde of water, then take againe, the fame waight you ‘had 9». 
before : put that likewife into the Pyramis or Cone. For, in eche time, your mar- 9 
king of the lines, how the Water doth cut them, fhall geue you the proportion be- » 
twen the Radicall fides,ofany two Cubes,wherof the oneis Doubletothe other: » 
working as before I haue taught you:*fauing that for you Fundamentall Cubehis Nove.*£) 
Radicall fide: here,you may take a right line, at pleafure. Ae 
Yet farther proceding with our droppe of Naturalltruth: you may (now) Togine Cubes 
geue Cubes,one to the other, in any proportio geué: Rationall ot Ir- oh assert 
rational] ; on this maner.Makea hollow Parallelipipedon of Copper of Tinne: proportion, 
with one Bafe wating, or open:as in our Cubike Coffen. Frô the bottome of that ational or 
Parallelipipedon,raife vp,many perpendiculars,in euery of his fower fides. Now if /rratsonall. 
any proportion be afligned you, in right lines:Cut one of your perpendictiars(or ,, 
a line equall to it, or leffe then it ) likewife: by the 10.of the fixth of Euclides And p. y, 
thofe two partes , fet in two fundry lines of thofe perpendiculars ( or you may fet ,, > 
them both;in one line ) making their beginninges,to be, atthe bafe : and fo.their .,,. 
lengthes to extend vpward .  Now;fet your hollow Parallelipipedon, vpright, 
erpendicularly,{fteadie. Poure in water, handfomly, to the heith of your fhorter 
fing . Poure that water, into the hollow Pyramis or Cone. . Marke the place of ,, 
therifing. Settle your hollow Parallelipipedon againe . Poure water into it: ,, 
vnto the heith of thefecondline:, exactly . Pourethat water * duely into the ,, * Empty. 
. hollow Pyramis or Cone: Marke nowagaine, where the water cutteth thefame_,, ing the 
line which you marked before . For, there, as the firft marked line, is to thefe- ,, fir. 
cond : So fhall thetwo Radicall:fides be, one to the-other, ofany two Cubes: 
which, in their Soliditie, fhall haue the fame proportion, which, was atthe firft af- 
figned : wereit Rationall or. Irrationall . i : 
Thus;in fundry waies you may furnifhe your felfe with fuch ftraungeand pro- - 
fitable matter:which,long hath bene wifhed for. And though it be Naturally done 
and Mechanically : yet hath ita’ good Demonftration Mathematicall . Which is E M 2 
this : Alwaies „you haue two Like Pyramids: or two Like Cones, in the proporti- the cubeandef ska 
ons afligned : and like Pyramids or Cones,are in proportion,one to the other, in ™ 
the proportion of their Homologall fides (or lines) tripled. Wherefore; ifto the 
firft, and fecond lines,found in your hollow Pyramis or Cone, you ioyne a third 
and a fourth, in continual! propértion : that fourth line, fhall be to the firft,as the 
greater Pyramis or Cone, is to the leffe : by the 33.0ftheeleuenth ofEuclide. If 
Pyramis to Pyramis, or Cone to Cone, be double, then fhall* Line to Line,be ,,, „72: 
alfo double, &c. But,as our firft line, is to the fecond,{0 is the Radicall fide ofour Gite 
Fundamental! Cube,to the Radicall fide ofthe Cube to be made, or to be dou- (org 
bled : and therefore,to thofe twaine alfo, a third and a fourth line, in continuall E T eg 
proportion, ioyned : will geue the fourth line in that proportion to the firft,as our *: Conenitirof 
fourth Pyramidall, or Conike line, was to his firft: but that was double, ortre- 777 
ble,&c.as the Pyramids or Cones were, one to an other(as we haue proued) ther- 
fore,this fourth, fhalbe alfo double or treble to the firft,as the Pyramids or Cones 
were one to an other: But our made Cube,is defcribed of the fecond in proporti- | 
on,of the fower proportionall lines: therfore * as the fourth line, is to the firlt, fo *8y ste sroftbr ee 
is that Cube, to the firft Cube : and we haue proued the fourth line, tobe tothe inn. SS 
firft, as the Pyramis or Cone, is to the Pyramis or Cone : Wherefore the Cube is 
- Call. to the 
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iets | tothe C ube,as Pyramis is to Pyramis,or Cone is to:Cone’: But we* Suppofe Py- 
apelin Ž ramis to Pyramis,or Cone to C one, to be double or treble.&c. Therfore Cube,is 
oe ae Cube,double,or treble,&c. Which was to bedeimontftrated. And of the Paralle- 
menot q ipipedd,itis euidét , that the water Solide Parallelipipedons,are one to the other; 
pee gouw their hcithes are, feing they haue one bafe . Whertore the Pyramids. or Cones, 

‘ made of thofe water Parallelipipedons,are one to the other, as the lines are(one to 


the other)betwene which,our proportion wasafligned’. But the Cubes made of 


*notethis the other:Whichwasto.be demonftrated.Note, *This,my Demonftratid is more 
Corollary,  generall,then onely in Square Pyramis or Coneé: Confider well. | Thus, haue I; 


"The great * finall gaine.* Now may you, Betwene two lines giuen, finde two middle 
Commodities i f | . Con . iiis \ « nae yn: by. k E Si P A p= 

roportionals,in Continual! proportion.: by the hollow..Paralleli- 
flomngef . ProRorsonals,in Continnall proportion 4 by.the hollow, Parallelt, 
thefè new Inn ‘ À ) , 
nentions. .. rectangle being giuen:thre right lines may befarind,proportionall in-any'proper- 


into an other,&c. Now, any regular body:any Sphere, yea any Mixt:Salid : and 

(that more is)Irregular Solides; may be made(inany proportié affigned)like vnto 

the body, firftgiuen. Thus,ofa Manneken,(as the Dutch Painters terme it)in the 

famé Syeemetrie , may a Giant bemade: and that,with any gefturesby the Manne- 

ken vied: and contrary wife. Now, may you , ofany Mould, or Modell of a Ship; 

make one,of the fame Mould (in any affigned proportion) bigger orlefler. Now, 

may you,of any*Gunne,or little peece of ordinafice,make an other,with the fame 

GE* Symmetrie (inall pointes) as great,and as little,as you will.Marke that:and thinke 

onit.. Infinitely, may-you apply this, fo long fought for, and now fo 

= eafily concluded : and withall fo willingly and frankly communi- 

Such isthe © cated to fuch,as faithfully deale with vertuous ftudies. Thus,can the 

‘Fraite ofthe Mathematicall minde,deale Speculatiuely in his own Arte: and by good meanes; 
Mathemati- Mount aboue the cloudes and fterres + And thirdly,he can, by order,Defcend,to 

Erus ces frame Naturall thinges, to wonderfullvfes:and when he lift, retirehomeintohis — 

ana LTE owne Centre : and theré,prepare more Meanes,to Aftend or Defcend by ; and, 

all,to the glory of God, and ourhoneft deleétation in earth. © £ : 


Although, the Printer , hath looked for this Prxface,a day or two , yet could] 
notbring my pen from the paper, before I had giuen you comfortable warning, 
and brief inftru€tions,offome of the Commodities, by Statike,hable to be reaped: 
In the reft,I will therfore,be as briefyas it is pofsible-and with all,defcribing them, 
fomwhat accordingly. And that,you fhall perceiue,by this, which in order com- 

l \ ` meth 
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methnexte For,wheras,it is fo ampleand wonderfull that,an whole yeare long, 
one might finde fruirfull matter therin,to {peake of:and alfo in practife,is a Threa- 
fure endeles:yet will I glanfe ouer it,with wordes very few. 7 

THis do I call Anthrop ographie. Which isan Art reftored , and of 


my prefermentto your Seruice. Í pray you, thinke of it , as of one of the chief 
bintes Panc knowledge. Although it be,but now, firft Cofirmed, with this 


new name : S the matter, hath from the beginning, ben in confideration ofall 


perfect Philofophers. Anthropographie,is the defcription of the Num- 
ber,Meafure, Waight , figure, Situation, and colour of enery dinerfe 
thing, conteyned in the perfect body of MAN : with certain know- 
ledge of the Symmetrie, figure , waight , CharaGterization, and due 
local] motion,of any parcell of the fayd body, afsigned: and of Ni- 


bers,to the fayd parcell appertai grg; This,is the one partofthe Defini- ` 
: 4 


tion,mete for this place: Sufficient to notifie, the particularitie, and excellency of 


the Arte:and why itis, here, afcribed to the Mathematicals. Yfthe defcription 


of the heauenly part of the world,had a peculier Art,called 4fronomie : Ifthede- ` 


{criptiqn of the earthly Globe, hath his peculier arte,called Geographie. Ifthe Mat- 
ching ofboth,hath his peculicr Arte,called Cofmographie: Which is the Defcripti6 
of the whole,and vniuerfall frame of the world: Why fhould not the defcription 
_ of him,who is the Leffe world: and,fré the beginning,called Microcofimus(that is. 

The LefSe World. )And for whofe fake, and feruice,all bodily creatures els, were 


created : Who, alfo,participateth with Spirites,and Angels:and is made to the I- 


MANS 
the Leffe 
World. 


mage and fimilitude of God:hauc his peculier Artzand be called the C4rte of Artes: ° 


rather, then, either to wanta name,or to haue to bafe and impropre a name? You 
muft of fundry profefions,borow or challenge home, peculier partes hereof:and 
farder procede: as,God, Nature, Reafon and Experience fhall informe you. The 
Anatomiftes will reftore to you,fome part: The Phyfiognomiftes,fome: The Chy- 


romantiftes fome. The Metapofcopiftes,fome: The excellent, Albert Durera good 


part:the Arte of Perfpectiue,willfomwhat,for the Eye,helpe forward : Pythagoras, 
Hipocrates,V lato,Galenus, Meletius, 8 many other (in certaine thinges ) will be Con- 
tributaries. And farder,the Heauen,the Earth,and all other Creatures, will eche 
fhew,and offer their Harmonious feruice , to fill vp,that,which wanteth hereof: 
and with your own Experience, concluding : you may Methodically regifter the 
whole, for the pofteritie: Whereby, good profe will be had, of our Harmonious, 
and Microcofimicall conftitution. The outward Image,and vew hereof: to the Art 
of Zographie and Painting, to Sculpture „and Architeéture : (for Church,Houfe, 
Fort,or Ship) is moft neceflary and profitable : for that, itis the chiefe bafe and 
foundation ofthem . Looke in * Witranizs,whether I deale fincerely for your 
- behoufe, orno. Lookein Albertus Durerus, De Symmetria humani Corporis. Looke 
in the 27.and 28. Chapters,ofthe fecond booke, De occulta Philofophia . Confi- 


x \ 


Aficrecof= 
MUS. 


*Lih.2. 


Cap... 


der the Arke of Noe. And by that, wade farther. Remember the Delphicall Oracle 


NOSCE TEIPSVM ( Knowe thy felfe ) {o long agoe pronounced:offo 
many a Philofopher repeated : and ofthe Wifes? attempted : And then, you will 
perceaue, how long agoe, you haue bene called to the Schole;where this Arte 
mightbe learned, Well. Iam nothing affrayde,of the difdayne of fome firch, as 
thinke Sciences and Artes, to bebutSeuen. Perhaps,thofe Such,may, with igno- 
rance, and fhame enough, come fhort of them Seuen alfo: and yet nevertheleffe 


C.llij. they 
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they can not prefcribe a certaine number of Artes:and in eche,certaine vnpaffable 
boundes,to God, Nature and mans Induftrie.New Artes,dayly rife vp: and there 
was no fuch order taken,that, All Artes,fhould in one age,or in one land,or of one. 


_man,be made knowen tothe world.Let vs embrace the giftes of God ; and wayes 


Saw filles. 


to wifedome , in this time of grace , from aboue , contin ually beftowed on them, 
who thankefully will receiue them: Et bonis Omnia Cooperabuntur in bonum. 

Trochilike, is that Art Mathematical which demonftrateth 
the properties of all Circular motions , Simple and Compounde. 
And bycaufe the frute hereof, vulgarly receiued,is in Wheles, it hath che name of 
Trochilske: asa man would fay,Whele Art.By this art,a Whele may be geuen which 
fhall moue ones about, in any tyme affigned. Two Wheles may be giuen, 
whofe turnynges about in oneand the fame tyme, ( or equall tymes) , fhall haue, 
one to the other, any proportionappointed. “By Wheles, may a ftraight line be 
defcribed: Likewife,a Spirali line in plaine,Cenicall SeGion lines,and other Irre- 
gular lines, at pleafure, may be drawen. Thefe, and fuch like, are principall Con- 
clufions of this Arte : and helpe forward many-pleafant and profitable Mechani- 
callworkes: As Milles,to Saw greatand very long Deale bordes , no man being 
by. Such haue I feenein Germany: andin the Citie of Prage : in the kingdome 
of Bohemia : Coyning Milles,Hand Milles for Corne grinding: And all maner of 
Milles,and Whele worke : By Winde, Smoke, Water, Waight, Spring, Man or 
Beaftzmoucd. Takein yourhand, Agricolae re.Metallica :.and then thall you 
(in all Mines) perccaue,how great nede is, of Whele worke.By Wheles, ftraunge 
workes and incredible,are done: as will,in other Artes hereaftet,appeare. A won- 
derfull example of farther poffibilitie, and prefent commoditie , was fene in my 
time, in a certaine Inftrament: which by the Inuenterand Artificer(before) was 
folde forxx. Talentes of Golde:and then had(by miffortune) receaued fome iniu- 
rie and hurt : And one Tazellus of Cremona did mend the fame, and prefented it vn- 
to the Emperour Charles the fifth. Hieronymus Cardanus, can be my witneffe, that 
therein, was one Whele, which moued, and that,in fuch rate,that, in 7oco.yeares 
onely, his owne periode fhould be finifhed, A thing almoft incredible: Buthow 
farre,| keepe me within my boundes: very many men (yetaliue) can tell. 


Fielicofophie, is nere Sifterto T rochilske : and is, An Arte Mathema- 
ticall, which demonftrateth the defigning of all Spirall lines in 
Plaine , on Cylinder , Cone ; Sphere , Conoid , and Sphzroid, and 


their properties appertayning.. Theviehereof, in _drchitecture ,and di- 
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uerfe Inftrementes and Engines, is moft neceflary, For,in many thinges, the Skrue 
worketh the feate, which, els,could not be performed . By helpe hereof, itis 
* recorded, that,where all the power of the Citic of Syracufa,was not hable to 
moueacertaine Ship(being on ground) mightie Archimedes,fetting to , his Skruifh 
Engine, caufed Hzerothe king, by him felf, at eafe,to remoue her., as he would. 
Wherat, the King wondrin g: ATÒ TUTAS THS HuNpas, TEPI A AVTOG, Apyiundd AEYOVTE TISEUTEON 


` From this day, forward (Rid the King ) Credit ought to be ginen to Archimedes, what 


focuer he fayth. fame: 
Pneumatithmie demonftrateth by clofe hollow Geometri- 
call Figures, (regular and irregular ) the ftraunge properties(in mo- 
tion or ftay) of the Water, Ayre, Smoke , and Fire,in theyr eS: 
. l an 
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_and as they are ioyried to the Elementes next'them. This Arte {to the 
Natural! Philofopher,is very profhitable: to proue,that Vacuum , or Emptines isnot 
‘intheworld. And that,all Nature, abhorreth it fo much: that, contrary to ordi- 
nary law,the Elementes will moue orftand. As, Water to afcend:rather then be- 
twene him and Ayre,Space or place fhould be left,more then (naturally) that qua- 
titic of Ayrerequireth,or can fill, Againe,Water to hang, and not defcend:rather 
then by defcending,to leaue Emiptines at his backe . The like;is of Fire and Ayre: 
they will defcend-when, either, their Cdtinuitie fhould be diffolued: or their next 
Element forced from them, - Andas they will not be extended,to difcontinuitie: 
So, will they not,nor yet of mans force,can be preft orpent,in {pace ,nOt fufficient 
and aunfwerable to their bodily fubftance.Great force and violence will they vfe, S 
to enioy their naturallrightand libertie. Hereupon, two or three men together, ' o gar E 
by keping Ayrevnder agreat Cauldron, and forcyng the fame downe, orderly, ae ko yo A 
may without harme defcend to the Sea bottome : and continue there atyme&c. “7 on, 
Where, Note,how the thicker Element(as the Water) giveth placetothethynner — ° 
(as,is the ayre: and receiueth violence of the thinner,in maner. &c.. Pumps and 
all maner of Bellowes, haue their ground of this Art: and many other ftraungede- ‘ 
uifes.As,Hydraulica, Organes goyng by water. &c: Of this Feat, (called common- 
ly Pneumatica, ) goodly workes are extant, both in Greke,and Latin. With old 
and learned Schole men, it is called Scientia de pleno cy vacuo. MA m, 
Menadrie, is an Arte Mathematicall, which demonftratéeth, 
-how, aboue Natures vertue and power fimple:’, Vertue and force - 
may be multiplied : and fo, to direct,to lift, to pull to , and to put or 
caft fro , any multiplied or fimple , determined: Vertue , Waight. or 
Force: naturally not,fo , directible or moueable. Very muchis this Art 
furdred by other Artes : as, in fome pointes, by Per/pecfine: in fome, by Statike : in 
fome,by Trochilikeiand in other,by Helicofophie-andP nenmatithmie. « By this Art, 
all Cranes, Gybbettes,& Ingines to lift vp.,' orto force any-thing,any manet way, 
_ are ordred: and the certaine caufe of their forcesis knowne.:; ~As,the force which 
one man hath with the Duchewaghen Racke:therwith,to fet vp agayne,4 mighty 
waghen laden, bèing otierthrowne. The force of the Croffebow Racke, is certain- 
ly here,demonftrated. The reafon, why one må, doth with 4leauer, lift that,which 
Sixe men, with their handes onely, could not, fo eafily'do.’ By this Arte,in out 
common 'Cranesin London: where powre isto Craneévp, the waight df 2000. 
pound:by two Wheles more (by good order added ) Arte concludeth, that théré 
may be Craned th 200000.pound waight &c.So well knew Archimedes this Arte: 
that he alone, with his deuifes and engynes,(twife or thrife){poyled and difcomfi- 
ted the whole Army and Hofte of the Romaines, befieging Syracufa, Marcus Mar- 7 
cellus the Conful, being their Generall Capitaine. Such huge Stones, fomany,with Pash i» Mir 
fuch force , and fo farre , did he with his engynés hayleamong them, out of the Sy-fui= Epifo- 
Citie. And by Sea likewife : though their Ships might come to the walls of Syra- Peysiw. 
cufa , yet hee vtterly confounded the Romaine Nauye.» What with his mighty Seriana. 
Stones hurlyng:what with Pikes of*:78 fote long,made like thaftes: which he for- 7 Ls. 
ced almofta quarter ofa myle. What, with his catchyng hold oftheir Shyps , and 
hoyfing them vp abouethe water , and fuddenly. letting them fall into the Sea a- 
gaine:what with his* Burning Glaffes;by which he fired,their other Shippes a far- « catnu. 
of:what,with his other pollicies,deuifes, and engines, he fo manfully acquit him miu. 
felfe : that all the Force,courage,and ‘pollicie ofthe Romaines (for a great {eafon) 
i dj. could 
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could nothing preuaile,for the winning of Syracufa. Wherupon, theRomaries 
named Archimedes, Briareus,and Centimanus. Zonaras maketh mention‘of one Pro- 
clus, who fo well had perceiued Archimedes Arte of ~Menadrie, and had fo welline 
uented of his.owne, that with his Burning Glaffes, being placed vpon the walles 
of Byfance , he multiplied {o the heate ofthe Sunne,and dire@ed the beames. of 


-thefame againit his enemies Nauie with fuch force , and {o fodeinly (like lighte- 


ning )that he burned and deftroyed bothmanandthip. And: Droz fpecifieth of 
Prifcus,a Geometricien in Byfance,who inuented.and vied fondry Engins, of Force 
multiplied : Which was caufe, that the Ewsperour Seuerus pardoned him, his life,af- ` 
ter he had wonne By{ance:Bycaufe he honored the Arte ,-wytt, and rare induftrie 
of Prifcus. But nothing. inferior to the inuention of thefe engines of Force,was the 
inuention ofGunnés. Which, from/an Englifi:man,had the occafion and-order 
of firft innenting: though in an other land,and by other men, it was firft executed. 
And they that fhould fee the record, where the occafion and order general, of 


, Gunning,is firk difcourfed of,would thinke:that,fmall thinges flight,and cOmon: 
, comming to wife mens confideration,andinduftrious mens handling , may grow’ 


to be of force incredible. , 


Hy ogeiodie, isan Arte Mathematicall, demonftratyng,h Ow, - 
wnder the Sphericall Superficies of the earth, at any depth , to any 
erpendicular line afsigned (whofe diftance from the perpendicular 
of che entrant: and the Azimuth, likewife,in refpect of the faid en- 
trance, is knowen) céftaine way may be prafcribed and gone: And 


‘how, any way aboué the Superficies of the earth defigned , may vn- 


der earth, at any depth limitéd h be kept ; goyng alwayes , perpendi- 
chlarly vinder the way, on earth defigned : And, contrarywife,Any 
way,(ftraight or croked , )vnder the.earth, beyng giuen : vppon the 
veface, or Superficies of the earth,to Lyne out the fame + So,as, from 
theCentteof the earth , perpendiculars drawen to the Ja 
Siipetficies of the earth , fhall precifely fall in the Correfpondent. . 
pointes of thole two wayes . This, with all other Cafes and cir- 
cumftances herein , and appertenances , this Arte demontftrateth . 
This Arte, is very ample,in varietie of Conclufions :_ and very profitable fundry 
wayes to the Common Wealth » The occafion of my Inuenting this Arte,was at 
the requeft-of two Gentlemen,who hada certaine worke(of gaine)vnder ground: 
and their groundes did ioyne.ouer the worke : and by reafon of the crokednes, 
diuers depthes, and heithes of the way vnder ground, they were in doubt, and at 
controuerfie, vider Whofe ground; as then, the worke was : The name onely (be- 
fore this ) was of me publifhed, De Itinere Subterraneo: . The reft,be at Gods will. 
For Pioners, Miners, Diggers for Mettalls; Stone, Cole, and for fecrete paffages 
vnder ground,betwene placeand place (asthis land hath diuerfe) and for other 
purpofes;any man may eafily perceaue, both the great fruite of this Arte, and alfo 
in this Arte, the great aide of Geometrie.. : | | 
Hydragogie, demonftrateth the poflible leading of Water, by 
Natures lawe , and by artificiall helpe , from any head (beinga 
Spring, ftanding, or running Water ) to any other place afligned. 
. j p” N Long 
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Long, hath this Arte bene in vf : and much thereof written : and very marueilous 
workes therein,performed : as may yet appeare,in Italy:by the Ruynes remaining 
ofthe Aqueductes. In other places,of Riuers leading through the Maine land, 
Nauigable many.a Mile. And in other places,ofthe marueilous forcinges of Wa- 
terto Afcend . which all,declare the great fkill to be required ofhim,who fhould 
in this Arte be perfecte, for all occafions of waters poffible leading. To f{peake 
of the allowance ofthe Fall, for euery hundred foote: or of the Ventills (ifthe wa- 
ters labour be fatre,and great) I neede not Seing, at hand (about vs many expert 
men can fufficiently teftific, in effect, the order : though the Demontftration of 
the Neceffitie thereof, they know not : Noryet, if they fhould be led, vp and 
downe, and about Mountaines, from the head ofthe Spring:and then,a place be- 
ing affigned : and of them, to be demaunded, how low orhigh,that laft place is, in 
re{pecte of the head, from which (fo crokedly, and vp and downe ) they be come: 
Perhaps,they would not, or could not, very redily,or nerely affoyle that queftion. 
Geometrie therefore, is neceffary to Hydragogie. Ofthefundry wayes to force wa- 
terto afcend, cyther by Tyampane, Kettel mills, Skrue, Ctefibike, or fuch like : in Vi- 
truuius, Agricola, (and other,)fully,the maner may appeare . And {o,thereby,alfo 
be moft euident, how the Artes, of Preunzatithiie,Helicofophie, Statike , Trochilike, 
. and Menadrie, come to the furniture of this,in Speculation, and to the Commo- 
ditie ofthe Common Wealth, in practife. 


Horometrie, is an Arte Mathematicall, which demoftrateth, 


how, at all times ag io , the precife vfuall denominatié of time, 
may be knowen,for any place affigned. Thefe wordes,are finoth and 
plaine eafie Englithe, but the reach of their meaning, is farther, then you woulde 
lightly imagine... Some partof this Arte, was called in olde time, Gzomonice: and 
of late,Horologiographia: and in Englifhe,may be termed, Dialing . Auncientis 
the vfe, and more auncient,is the Inuention .. The vfe,doth well appeare to haue 
bene (at the leaft) aboue two thoufand and three hundred yeare agoe + in* King 
(Achaz Diall, then,by the Sunne,fhewing the diftin&tion of time. By Sunne, 
Mone,and Sterres,this Dialling may be performed,and the precife Time of day or 
nightknowen. But the demonttratiue delineation of thefe Dialls; of all fortes, 
requiteth good fkill both of Astronomie,and Geometrie Elementall,S phericall,Phe- 
nomenall and Conikall. Then,to vfethe groundes of the. Arte, for any regular 
Superficies, in any place offred : and (in any poffible apt pofition therof ) theron, 
to defcribe (all maner of wayes ) how, iat R be ( by the Swnnes fha- 
dow.) truely determined : will be found no fleight Painters worke. So to Paint; 
_ and prefcribe the Sunnes Motion,to the breadth ofa heare.: In this Feate(in my 


youth ) I Inuented a way,How in any Horizontall,Murall,or AEquino-, 


tiall Diall,éc.-At all howers(the Sunne fhining)the Signe and De- 
greeafcendent, may be knowen.” ‘Which is a thing very neceffary for 
the Rifing of thofe fixed Stetres : whofe Operation in the Ayre, is of great might, 
euidently . “I fpeake no further,ofthe vfe hereof. But forafitiuch as,Mans affaires 
require knowledge of Times & Momentes, when, neither Sunne,Mone,or Sterre; 
can be fene:‘Therefore,by Induftrie Mechanical!, was inuented,fitft, how by Wa- 
tet,running orderly,the Time and howers mightbe knowen: whereof the famous 
Gtefibiws, was Inuentor : aman, of Vitruniws, to the Skie Ciuftly) extolled . Then, 
after that, by Sand running; were howers ‘ineafured ? Then, by Trochilike with 
waight’ Andioflate time, by’ Trachilike with Spring : without aight, All thefe, 
. we TLE SSNS 2 ee Me Ta "ER. by 
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by Sunne or Sterres direction ( incertaine time ) require ouerfight and reformati- 
on, according to the heauenly Æquinođtiall Motion : befides the inæqualitie of 
their owne Operation. There remayneth (without parabolicall meaning herein) 
among the Philofophers,a more excellent, more commodious,and more maruei- 
lous way, then all thefe : ofhaning the motion ofthe Primouant (or firft equino- 
iall motion, by Nature and Arte, Imitated:which you hall ( by furder fearch in 
waightier ftudyes ) hereafter,vnderftand more of. And fo, itis tymeto finith this 
Annotation,of Tymes diftinGion,vfed in our common,and priuate affaires: The 
commoditie wherof,no man would want,that can tell, how to beftow his tyme. `` 
Zographie,is an Arte Mathematicall which teacheth and de- 
monftrateth , how , the Interfection of all vifuall Pyramides , made 
by any playne alsigned, ( the Centre, diftance,and lightes beyng de- 
termined ) may be, by lynes,and due propre colours, reprefented: 
A notable Arte,is this-and would require a whole Volume,to declare the proper- 
ty thereof: andthe Commodities enfuyng. Great {kill of Geometrie Arithme- 
tike,Per{pectine,and Anthropographie,with many other particular Artes,hath the Zo- 
grapher nede of, for his perfection.For, the moft excellent Painter, (who is but the 
propre Mechanicien, & Imitator fenfible, of the Zographer) hath atteined to fuch 
perfeCtion, that Senfe of Man and beaft,haue iudged thinges painted, to be things 
naturall,and notartificiall:aliue,and not dead. This-Mechanicall Zographer(com- 
monly called the Painter)is: meruailous in his {kill:and feemeth to haue a certaine 
diuine power: As,of frendes abfent,to make a frendly , prefent comfort: yea, and 
of frendes dead,to giuea continuall’, filent prefence : not onely with vs , but with 
our pofteritie, for many Ages. And fo procedyng, Confider, How , in Winter,he 
can thew you,théliuely vew of Sommers loy,and riches:and in Sommer, exhibite 
the countenance of Winters doleful State,and nakednes. Cities, Townes, Fortes, 
Woodes, Armyes,yea whole Kingdomes (be they neuer fo farre, or greate ) cant 
he,with eafe,bring with him, home(to any mans Iudgement ) as Paternes linely, 
ofthe thingesrehearfed. In one little houfe, can he,enclofe(with great pleafure 
of the beholders, the portrayture litiely,ofall vifible Creatures, cither on eatth,or 
in the earth,lining:or in the waters lying, Creping,flyding, or fwimming:or of any 
foule, or Ay,in the ayre flying. Nay, in refpet of the Starres,the Skie,the Cloudes: 
yea, in the fhew of the very lightitfelfe (that Diuine Creature ) can he match our 
eyes Iudgement,moftnerely, Whata thing is this¢thinges not yet being,he can 
reprefent fo , as,at their being, the Picture fhall feame (in maner)to have Created 
them. Fo what Artificer, is not Pi&uré,a great pleafure and Commodities Which 
ofthem all, will refufe the Direction and ayde of Pi@ure?The Architeét,the Gold- 
{mith,and the Arras Weauer:of Pi@ure,make great account. Ourliuely Herbals, 
our portraitures of birdes, beaftes,ancl fifhes : and our curious. Anatomies,which 
way,are they moft perfe&ly made, or with moft pleafure,ofvs beholden? Isit not; 
by PiGure onely? And if Picture „by. theInduftry of the Painter, be thus commo- 
dious and meruailous: what hall be thought of Zographie,the Scholemafter of Pi, 
Gure,and chiefgouernor? Though I mencion not Scu/pture,in my Table of Artes 
Mathematical ; yetmay all men perceiue,How,that Picture and Sculpture, are Si- 
fters germaine:and both,right ptofitable , ina Commé wealth.and of Sculpture,al- 
wellas of Pidture,excellent Artificers haue written great bokes in commendation. 
Witnefle Itake,of Georgio Vafari,Pittore Aretino:of Pomponius Gauricus: and other. 
To thefe two Artes, (with other, )isacertaineod Arte, called Alshalmafat, much 
beholdyng: more, then the common Sculptor,Entayler,Keruer, Cutter,Graner, pe 
X ‘ Ery 
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der, or Paynter (@c)know théirArte,to be commodious. r z 
rchitecturė ,to many may feme not worthy; or notmete, to be reckned An obieétion, 
among the Artes Mathematical. To whom, | thinke good,to gine fome account of 
my fo doyng.Not worthy, (will they fay,) bycaufe it is but for building, ofa houfe, 
Pallace, Church;F orte,or fuch like,groffe workes. And you,alfo, defined the 4rtes 
‘Mathenaticall,to be fuchsas dealed with no Materiall or corruptible thing:and al- 
{o did demonftratiuely procede in their faculty, by Number or Magnitude. Firt, _ 
-you fee,that I count,here, Architecture, among'thofe. Artes Mathematicall, which The Anfwer, 
are Detived from the Principals: and youknow., that{uch,may deale with Nà- | 
turall thinges,and fenfible matter. Of which , fome draw.nerer;to tlie Simple and E 
abfolute Mathematicall Speculation,then otherdo. Andthough,the Architect $ 
procureth, enformeth, & directeth,the Mechanicien,to handworke, & the building . 
a&uall, of houfe,Cattell,or Pallace , and is chiefTudge of the fame : yet, with hith * 
felfe(as chief Mafler and Architect, ) remaineth the Demonftratine reafon and y 
caufe, of the Mechaniciens worke: in Lyne,plaine, and Solid.: by Geometricall , A- a 
rithmeticall,Opticall, Muficall, AStronomicall,Cofmographicall (8&,to be brief) by allthe a 
former Deriued Artes Mathematicall, and other Naturall Artes, hable to'be confir- 
med and ftablifhed.Ifthis be fo:then, may you thinke, that Architefture,hath good 
and dueallowance in this honeft Company of Artes. Mathematical! Deriuatiue. 
I will;hercin,craue Iudgementoftwo moft perfect Architedtes : the one , being 7t- 
trunius, the Romaine : who did write ten bookes thereof to the Emperout C4uga- 
stus (in whofe daies our Heauenly Archemafter,was borne ) : and the other, Leo 
Baptista Albertus, a Florentine : who alfo publithed ten bookes therof. Arechi- 
tectura (Layth Vitrunius) eit Scientia pluribus difciplinis Cy varijs eruditionibus ornata: 
cuins Indicio probantur omnia , que ab cateris Artificibus perficiuntur opera < That is. 
Architecture, isa Science garnifhed with many doétrines & diuerfe 
inftructions’:, by whofe Iudgement, all workes, by other workmen 
finifhed ‘areludged < Itfolloweth «Ea nafcitur ex Fabrica, gr Ratiocinatione.cye. 
Ratiocinatio autem ek, qua res fabricatas,Solertia ac ratione proportionis,demonstrare ath, 
explicare potest -© Architecture groweth of Framing and Reafoning.exc. Rea» 
Joning i that which of thinges framed, with forecaft,and proportion: can make 
demonstration, and manifeft declaration’. “Againe «Cùm, in omnibus enim re- 
bus, tim maxime etiam in Architedura ; hac duoinfunt : quod ienificatur, & quod figniz 
ficat.. Significatur propofitàres;dequa dicitur < hanc autem Significat Demonftratio, rati- 
onibus doctrinarum explicate’. «-Forafmuch ‘as’; in all thinges: therefore chiefly 
in Architecture, thefetwo thinges are: the thin 12 (ignified : and that “which fig- 
nifieth «<The: thing propoinded , -whereof-we fpeake,is the thing Signified. 
But. Demonflration sexpref[ed-with the reafons of diuerfe doétrines doth fignis 
fie the fame thing i Afeerthat:rt lneratits fie peritus Grapbides,eruditus Geometrie, 
iftorias complures nouerit, Philofophos 


© Optices non ignarus :tnftruttus Arithmetica:h 

diligenter audiuerit: Muficam feiuerit’s ‘Medicina non fitignarus; refponfa I uri[peritoris 
nouerit: Affrologiam, Calig, rationés cognitas ‘habeat An ArchiteE (fayth he) ought 
to ynderftand Languages ;to be.f kilfull of Painting, well inftruéted in Geomes 
trie; not ignorant of Per /bectine , furnifhed with Arithmetike shane knowledge 
of many. hiftories, and diligently haue heard P hilofophers, bane [kill of Mu- 
Jike not ignorant of Phy/tke, know the aunfiveres of Lawyers and bane A fftroe 
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nomie, and the courfes CaleStiall , in good knowledge: «. Hé geueth reafon , or- 


thease 


ny and diners natural queftions : as fpectally, in Aqueduétes. For in their 
courfes, leadinges about, in the leuell ground, and in the mountinges , the natu- 
rall Spirites or breathes are ingendred diuers wayes ; T'he hindrances , which 
they caufe, no man can helpe, but he,-which out of Philofophie, hath learned the 
original caufes of thinges.  Likewife,-who foener fhallread C tefibius or Ára 


chimedes bookes {and of others, who bane written fuch Rules )can not thinke as 
they do: vnleffe he fhall bane receaned of Philofophers ,inftruétions:in thefe 
‘thinges © And Mufike he muft nedes know : that, he may hane ynderstanding, 
oth of Regular and M, athematicall Muftke: that he. may temper ‘well his Baz 
liftes, Catapultes and Scorpions. «re. Moreouer the Brafen Veffels which in 
Theatres ave placed by Mathematicall order in ambvies ,ynder the Steppes: and 
the. dinerfities of the foundes (which ý Grecians callixée ) are ordred according 
to Mujicall Symphonies tx Harmonies:being diftributed inj Circuites, by Diz 
ateffaron,Diapente, and Diapajon. T hat the conuentent boyce; ofthe players 
found ;whé it came to thefe preparations made inorder , there being increafed: 
withy increafing might.come morecleare ty pleafant ;to§ eares of the lokers ons. 
esc. And of Aftronomie,is know? j. Eaktwest,South and North. T'he fafhion 
of the heauen , the Æquinox , the Solfticie; and the conr{e of the flerres. Which 
thinges vnleaft one knowshe cannot perceive any thyng at all,theveafon of Hos . 
rologies Seyng therfore this ample Science,is garnifhed. ; beautified ‘and fored; 
with fo many and fundry f kils and knowledges: I:thinke that none can iuftly aca. 


count them-felues Architettes of. the fuddeyne: ‘But they onely who from their 
childes yeares ,afcendyng by thefe degrees of kn owledges » beyng fostered bp with 
the atteynyng of many Languages and artes ybanewonne to the high T aber- 
nacle of Architture.t¢c.And to whom Nature'hath ginen fuch quicke C ircuine 
[bestion Jharpnes of witt, and Memorie,that they may be very abfolutely fkile 
fallin Geometrie’, Aftronomie , Mufike and the reft of the Artes M. das 
aban ey ee: Ly Du: ri WALA. yet se EE SBE SO aii ‘ 
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call:Such,farmount and paffethe callyng;and ftate, of Architees: and.are bes, A eMathe- 
come Mathematiciens:erc. And they.are-found,feldome. As, in tymes paft, was, maticien, 
AviftarchusSamius:Plilolaus and Archytas, I’ arentynes: Apollonius Perogus: 
Eratofthenes Cyreneus: Archimedes and Scopas ,Syracufians. Who alfo,left to. 
theyr pofteritie many Engines and Gnomonicall workes: by numbers and natue. 
rall meanes inuented and declared. oo) ee 

Thus much, and the fame wordes (in fenfé)in one onely: Chapter of this Incé-. 
parable: Architect Vitruuius {hall you finde.And ifyou fhould , but take-his bokein. 
your hand,and flightly.loke thorough it you would. fay ftraight way: This is Geo- Vitranins, 
metrie, Arithmetike, Astronomie, Mufike, Anthropographie, Hydragogie, Horometrie dpe. 
and(to.céclude)the Storehoufe ofall workmåfhip. Now,letvs liften to our other. 
Iudge;our Florentine, Leo.Baptifta:and narrowly confider, how he doth determine. 
of Architedture. Sed anteg-vltra progrediar.oc. But before I procede a ny fu rther: 
(fayth he) thinke that Fought toexpreffe , what man I would haue to bee ale, 
lowed an Archite. For L will not bryng in place a Carpenter: as though you 
might Compare him to the C bief Majfters of other Artes. For the hand of the. 


` Carpenter isthe Architedtes I nftrument. But I will appoint the Architect to be PVho is an 


that man who hath the Skill {by a certaine and meruatlous meanes and way, ): Architect. 
both inminde and Imagination to determine: and alfo in worke to finifh : what” 


_ workes fo euer by motion of waight and cuppling and framyng together of bos, 4 


dyes may. most aptly be.€ ommodious for theworthieft Vfes of Man. And that he » 

maybe able to performe thefe thinges, he hath nede of atteynyng and knowledge 

of the beft and moft worthy thynges. crc. I he whole Feate of Architecture in 
buildyngconfisteth in Lincamentes,and in Framyng. And the whole power 

and f-kell of Lineamentes,tendeth to this: that the right and abfolute way may 

he had of Coaptyng and toyning Lines and angles:by which the face of the buila 

dyng o¥ frame may be comprehended and concluded. And it is the property of 
Lineamentes,to prefcribe ynto buildynges and euery part of them an apt place; 

er certaine niwber : a worthy maner and a femely order : that, fo, whole forme 

and figure of the buildyng may reft in the very Lineamentes.crc. And we may * The Im- 
preferibe inmynde and. imagination the whole formes ,* all materiall tufe bee "™* age 
ong fecluded.Which point we fhall atteyne by Notyng and forepointyng the an- A pe 
gles and lines by a fure and certaine direftion and connexion. Seyng then,thefe 
thinges , are thus : Lineamente, [halbe the certaine and constant prefcribyng, What,Linea- 
conceiued in mynde: made im lines and angles:and finifhed with a learned minde ‘ae 
and wyt. We thanke you Matter Baptist, that you hauefo, aptly brought your. ,, 

Arte, and phrafe therof ;to haue fome Mathematicall perfe@ion : by certaine or- ,, Note, 
der, nfiber, forme, figure, and Symmetrie mentall: all naturall &fenfible ftuffe feta » 

part. Now,then,itis enident,(Gentle reader)how aptely and worthely , I hane 

preferred Architecture; tobe bred.and foftered vp.in the Dominion ofthe percles 

Princefe; Mathematica: and to beanaturall Subie@tofhers. And the name of 


. Architetture, is of the principalitie,which this Science hath, aboue all other Artes.. 


And Plato affirmeth , the Architedt to be Mafler ouer all,that make any worke. 
Wherupon,he is neither Smith nor Builder:nor,{eparately, any Artificer: but the 
—— 
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Hed,the Prouoft, the Dircéter,and Iudge of all Artificiall workes, and all Artifi- 
cers.For,the true Archited?,is hable to teach, Demonftrate,diftribute,defcribe , and 
Iudge all workes wrought. And he,onely,fearcheth out the caufes and reafons of 
all Artificial thynges. Thus excellent, is Architeéture:though few (in our dayes)at- 
teyne thereto : yet may notthe Arte, be otherwife thought on, then in very dede 
it is worthy. Nor we may not,ofauncient Artes,make new and imperfect Definiti-- 
onsin our dayes:for {carfitie of Artificers : No more,than we may pynche in;the 
Definitions of Wifedome,or Honeflie , or of Frendefbyp.or of Tuflice: Nomore will 
I confent,to Diminifh any whit,of the perfection and dignite ; ( by iuft caufe ) al- 
lowed to abfolute Architecture. Wnder the Direction of this Arte, are thre prin- 
cipall neceflary Mechanicall Artes . Namely , Howfing , Fortification and Naupegie. 
Howfing, | vnderftand,both for Diuine Seruice,and Mans common viage: publike, 
and priuate.Of Fortification and Naupegie, ftraunge mattermightbe told you: But 
bates nce,fome will be tyred,with this Bederoll, all ready rehearfed: and:other. 
fome, will nycely nip my groffe and homely difcourfing with you : made in poft 
haft : for feare you fhould wante this true and frendly warnyng, and taft giuyne, 
ofthe Power Mathematicall. Lyfeisthort, and vncertaine : Tymeés are periloufe: 


= &c. And ftill the Printer awayting, for my pen ftaying :’ All thefe thinges,with 
_ farder matter of Ingratefulnes, giue me occafion to paffe away , to the other Artes 


remainyng, with all {pede pofsible: 


THe Arte of Nauigation, demonftrateth how, by the fhorteft. 
good way, by the apteft Dire@tié, & in the fhorteft time, afufhcient’ 


« Ship, betwene any two places (in paffage Nauigable,)afsigned:may: 


be coduited+and in all ftormes}& natural difturbances chauneyrig,: 
how, to vfe the beft pofsiblemeanes , whereby to recouer the place 
firft alsion ed. Whatnede, the Mafter Pilote, hath of other Artes > here before: 
recitedsit is eafie to know:as, of Hydrographie, Astronomie, Astrologie sand Horome- 
trie. Pre{eppofing continually,the common Bafe,and foundacion ofall: namely, 
“<rithmetikeand Geometrie. So that,he be kable to vnderftand,and Iudge his own 
neceflary Inftramentes,and furniture Neceffary: Whether they be perfectly made 
orno:and alfo can,(ifnede be)make them, hym felfe. As Quadrantes, The Aftro- 


. nomers Ryng,The Aftronomers ftaffe, The Aftrolabe vniverfall, An Hydrogra. 
` phicall Globe.Charts Hydrographicall,true, (not with paralleli Meridians). The 
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Common Sea Compas: The Compas of variacion: The Proportionall,and Para. 
doxall Compaffes (of me Inuented,for our two Mofcouy Matter Pilotes, at the re- 
queft ofthe Company) Clockes with {pryng: houre,halfe houre,and three houre 
Sandglafies:& fundry other Inftrumétes: And alfo, be hable,on Globe, or Playne 
to defcribe the Paradoxalt Compaffe : and duely to vie the fame,to all maner of 
purpofes, whereto itwas inuented. And alfo, be hable to Calculate the Planetes 


- places for all tymes. 


a 


© = = Moreouer,with Sonne Mone or Sterre(or without)be hable to define the Lon- 


itude & Latitude of the place,which heisin: So that,the Longitude & Latitude 
of the place,from which he fayled,be giuen: or by him,be knowne.whereto,apper 
tayneth expert meanes,to be certified eucr,of the Ships way.. &c. And by forefe- 
ing the Riftng,Settyng , Noneftedyng , or Midnightyng of ceftaine tempeftuous 
fixed Sterres : or their Coniundtions ,and Anglynges with the Planetes , &c.he 
ought to haue expert conie@ure of Stormes , Tempeftes jand Spoutes: and fuch ` 
lyke Meteorological effectes,daungerous on Sea. For(as Plato {ayth,) ai l 
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opportunitately, temporum prefentire, non minusrei militari, quam Agricultura, Nawigan 
sionid, conuenit. ‘To forefee the alterations and opportunities of tymes is conues 
niéut , no lefe tothe Art of Warre , then to F1uf bandry and Nauigation.And 
befides fuch cunnyng meanes more euident tokens in Sonne and Mone, ought 
of hym'to be knowen: fuch as(the Philofophicall Poéte)Vigilius teacheth, in hys 


Georgikes. Wherehefayth, 3t a o an e 
ahan aan Woh CofE C7 quu fe condet invunda, ~. 
Sena abit Solem certi{iima Signa fequuntur.oc. 


~ Nam [epe videmus, 


__Apfius in vuliu varios errare colores.. 
| -Caruleus, pluum denunciat igneus Euros. 

- Sin macula incipient rutile immifcerier igni, 
Omnia tum pariter vento nimbifg, videbis . 
Feruere: non illa quifquam me nocte per altum — 
Ire, neg, a terra moueat conuellerefunem. et. 
Sol tibt figna dabit. Solem quis dicere falfum 

— oC. 


Audeat? ——__—— ¢ 


i 
r 


~o And fo of Mone, Sterres, Water, Ayre, Fire, Wood,Stones,Birdes,and Beaftes, 
and of many thynges els,a certaine Sympathicall forewarnyng may be had: fome- 
tymes to great pleafure and profit, both on Sea and Land.. Sufhciently, for my 
prefent purpofe, it doth appeare, by the premiffes how Mathematicall, the Arte of 
Nauigation, is:and how it nedeth and alfo vfeth other Mathematicall Artes: And 
now, if1 would’go about to fpeake of the manifold Commodities, commyng to 
this Land, and.others, by Shypps and Naxigation , you might thinke , that I catch 
at occafioris’, to vfé many wordes , where no nede is. 
\, Yet thisone thyng may], (iuftly) fay. In Nawigation none ought to hane grea- 
ter care,to be fkillfull then our Englifh Pylotes. And perchaunce,Some, would 
morc attempu And otherSom e,more willingly would be aydyng, if they wiftcer- 
tainely, What Priuiledge,God had endued this Hand with, by reafon of Situation, 
moft commodious for Nauigatio», to Places moft Famous & Riche. And though, 
(of* Late) a young Gentleman,a Courragious Capitaine, was in a great ready- 
‘hes, with good hope, and great caufes of perfuafion,to haue ventured , for a Dif- 
couerye, (either Weflerly, by Cape de Paramantia': or Efferly ,aboue Nowa Zemla, 
and the Cyremiffes)and was,at the very nere tyme of Attemptyng , called and em- 
ployed otherwife(both then,and fince,)in great good feruice to his Countrey , as 
the Irth Rebels haue * tafted: Yer I fay, ( though the fame Gentleman, doo not 
-hereafter,deale therewith)Some one,or other,fhould liften to the Matter: and b 
gocd aduife,and difcrete Circum{pection ,, by little, and little, wynne to the fat, 
cient knowledge: of that Trade and Voyage: Which, now, I wouldbe fory 
-(through Carelefnefle, want of Skill and Courrage, ) fhould remayne Vaknowne 
and vnheard of. Seyng, alfo,weare herein, halfe. Challenged, by the learned, by 
halfe requeft,publifhed. Therof,verely, might grow Commoditye, to this Land 


chiefly, and to the reft ofthe Chriften Common wealth, farre paffing all rich 
cand worldly Threafure. © ~ ieee Gees 


Georgic, Io 
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~: Thaumatu rgike,isthat Art Mathematicall, which giueth cer- 


taine order'to makeftraunge workes , of the fenfe tobe perceiued, 

and of men greatly to be wondred at. By fandry meanes, this Wonder- 

workeis‘wrought. Some,by Pacumatithmie . As the workes of Ctefibius and Hero, 
Aj. Some 


, a F r eer a ; Y 
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Some by waight.wherof Timaus fpeaketh.Some,by Stritiges ftrayniedjor Springs) 
therwith Imitating lively Motions.Some, by othermeanes,as the Imagesof Met: 
curie :and the brafen hed,made by Albertus Magnws;which, dydfeme tofpeake.Boes 
thins was excellent in thefe feates. ; Fowhom,Ca/Godorus writyng,{eych.Youripuré 
pofess to know profound thynges:and tofbew meruayles. - By-the diSpofition of 
your Arte, Metals do low : Diomedes of brafse , doth blow a Trumpet londen 
brafen Serpent biffeth:byrdes made’, fing fwetely. “Small thynges we rebearfe 
of you who can Imitate the heanengsc: Of the fraunge Selfinouyne which, at 
*Anna.is51 Saint Denys , by Paris , * Lfaw pones or twile ( Ovontins beyng then with ite, in 
“1an Company )it were to ftraunge to tell. Butfome have written it. Aid yet, (I hope) 
itis there,ofother to be fene.Atid by Pér/pective afó ftraunge thingesare done.As 
partly(before)I gaue you to vnderftanid in Per/pectine “As, to fee in the Ayre, a loft 
thelyuely Image of an other man, either walkyng to and fro : or flandyng fill. 
Likewife, to come into an howfe , and there to fee'the lively thew of Gold, Siluer 
or precious ftones:and cemmyrig to take them in your hand, to finde nought bue 
Ayre.Hereby, haue fome men (in all other matters counted wife j fouly ouerfhot 
Dehisque thë felues:mifdeaming of the meanes. Therforefayd ClandiusCaleflinis. Hodie mag- 
Mundo mi- na literatnra vios © magnéreputdtionis videmus , opera inedam quafi miranda i fupra 
eh - ma Natura purare: dequibiisin Perfpettina dotus canfam faciliter reddidiffer That is Noiw 
i ia dayes we feefome men, yea of great learnyng and reputation to Túùdge certain 
sporkes as meruaylous aboue the power of Nature: Of which wworkes,one that 
Were [Rilifull in PerSpectine might eafely bane ginen the (auje,,.Of Archimedes 
Tue. 1, — Spharé,Cicero witnefleth. Which is very ftraunge to thinke'on. .< Forawhen Archie 
medes(fayth he) did faften in a Sphere the mouynges of the Sonne,Moneand of 
the fine other Planets he did,asthe God, which(in Times of Plato) did make 
bhesvorld. That,one turnyng, fhould rale motions moftyalike in flownes , and 


ry 


jiiftnes. Buta greater caule of meruayling we haue by Claudianus report hereof. 
Who afirmeth this Archimedes worke,to haue ben of Glaffe., And difcourfethofit 
. tote atlargerwhich I omit... The Doue of wood, which the Mathematicien.dr- 
‘chytas did make to flye,is by c4gellins fpoken of .OfF Daedalus ftraunge Images, Plato 
teporteth. Homere of Vulcans Selfmoners, (by fi ecretwheles)leaneth in writyng . Ari- 
(frotle;ta hys Politikes,of both, ‘maketh mention: ‘Méruaylous was the workeman- 
. faypjof late dayes, performed by good fkill of Yrochilike. Ge. For ia Noremberge, 
_ Afye oflernjbeyng let out of the Artificers hand jdid(as itwere) fy about by the 
` sgeftes,at the tablejand at length;as though it wére weary  retotrne,to his mafters 
shahdagayne. . Moreouer, an Artificial Egle’, was ordred to Ay out of the fame 
Towne,a mighty way,and that a loftin the Ayre, toward the Emperobr comming 
thether:and followed hym,beyng'come to the gate of the towne." Thus, you fee, 
et what, Arte Mathematicall can pexformiejwhen Skill , will, Induftry, and Habili- 
ty, are duely applyed to priodi ay: Kins sb. pet aa a 
Å Nd for thefe, and fuch like marueilous AGes and Feates, Naturally, Mathe- 
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A Digreffion | AN , “omnes OA nes Oe Pt OT tet ai we 
Apologeticall. matically and Mechanically, wrought and contrived : oughtany honeft Student, 


i and Modeft Chriftian Philofopher,be counted,& called a Co niuret ? Shall the 


i e "lpr ri wes ee Met earl. & CUR Sie $f bee Fe ae ia 
-folly of Idiotes, and the Mallice of the Scornfull, fo much preuaile, thar He, who 
feeketh no worldly gaine orglory attheir handés i But onely,of God;the threafor 
_ofheauenly wifedome,& knowledge of pure veritie:: Shallhe (I fay) inthe meane 
are Vt 2d, anrs eed oige 


e? 
` 


4 | 
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{pace, be robbed and fpoiled ofhis honeftname and fame ¢ He that fekethi (by Sa 


Paulesaduertifement ) in the Creatures Properties , and wonderfull vertues, to 
finde iufte caufe, to glorifie the Æternall, and Almightie Creator by: Shall that 


man, be (in hugger mugger ) condemned, asa Companion of the Helhoundes,. 


anda Galler, and Conjurer of wicked and damned Spirites? He that bewaileth his 
great wantoftime,fufficient(to his contentation )for learning of Godly wifdome; 
and Godly Verities in : and onely therin fetteth all his delight : Will that ma leefe 


and abufe his time,in dealing with the Chiefe enemie of Chrift our Redemer: the: 


deadly foe ofall mankinde : the {ubtile and impudent peruerter of Godly Veritie: 
the Hypocriticall Crocodile: the Enuious Bafilifke, continually defirous, in the 


twinke of an eye, to defiroy all, Mankinde, both in Body. atid Soule, zternally ¢. 


Surely (for my part,fomewhat to fay herein) bhaue not learned to make fo brutifh, 


and fo wicked a Bargaine. Should I, formy xx.or xxv. yeares Studie : for two of 
three thoufand Markes {pending : feuen or eight thoufand Miles going and trauai-. 


ling,onely for good learninges {ake : And that, in all maner of wethers : in all ma- 


ner of waies and paflages : both early andlate + in daunger of violence by man:in | 


daunger of deftruaion by wilde beaftes : in hunger : in thirft : in perilous heates 


by day, with toyle on foote : in daungerous dampes of colde;by night, almoftbe- . 
reuing life : (as God knoweth): with lodginges; ofttimes,to {mall eafe : and fom- , 


_ time to lefle fecuritie. And for much more (then all this) done & {uffred, for Lear- 


and drawen vp,* a Frog? Nay,a Deuill ¢-For,fo,doth the Common peuifh Pratler: * A prouerb, 


dome? To forfake the ftraight héauenly way : and to wallow in the broad way of 
atai Aij. dam- 


Fayre fifbt, 


and caught a 


Frog. 
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damnation ? To forfake the light ofheauenly Wifedome: and to lurke in the dun- 
geon of the Prince of darkeneffe ? To forfake the Vetitie of God,& his Creatures: 
and to fawne vpon the Impudent, Craftie,O bftinate Lier, and continual! difgracer 
of Gods Veritie, to the vttermoft of his power? To forfake the Life & Bliffe Æter- 
nall + and to:cleaue vnto the Author of Death euerlafting ? that Murderous Ty- 
rant, moft gredily awaiting the Pray of Mans Soule ? Well : Ithanke God and 
our Lorde lefus Chrift, for the Comfort which I haue. by the Examples of other 
men, before my time :. To whom, neither in godlines of life, nor in perfection of 
learning, I am worthy to be compared : and yet, they fuftained the very like Iniu- 
ries , that I do : or rather, greater. Pacient Socrates, his Apologie will teftifie : Apa- 
leius his Apologies, will declare the Brutifhneffe ofthe Multitude . Ioannes Picus, 
Earle of Mirandula, his Apologse will teach you, of the Raging flaunder ofthe Ma- 
licious [gnorantagainfthim . oannes Trithemius, his Apologie will {pecifie, how 
~ he had occafion to make publike Proteftation : as well by reafon 8f the Rude Sim- 
ple: asalfo,in refpect of fuch,as were counted to be of the wifeftfort ofmen. Ma- 
» ny could I recite : But I deferre the precife and determined handling of this mat- 
(F * p ter: being loth to detect the Folly & Mallice of my Natiue Countrey men.*Who, 
2 fo hardly, can difgeft or like any extraordinary courfe of Philofophicall Studies: 
» not falling within the Cumpaffe oftheir Capacitie : orwhere they’are not made 
» ptiuic of the-true and fecrete caufe, of fuch wonderfull Philofophicall Feates. 
Thefe men, are of fower fortes, chiefly. The firft, I may-name, Vaine pratling bu- 
Jie bodies : Thefecond , Fond Frendes : The third, Imperfectly zelous: and the fourth, 
Malicious Ignorant . To cche of thefe (briefly,and in charitic ) I will fay a word 
1, ortwo,and{o returne to my Praface. Vaine pratling bufie bodies, vfe youridle 
affemblies,and conferences, otherwife, then in talke of matter, either aboue your 
` Capacities, for hardnefle : or contrary to your Confciences, in Veritie-.  Fonde 
3, Frendes,leaue of,{o to commend your vnacquainted frend,vpon blindeaffé&tion: 
_ As, becaufe he knoweth more,then the common Student: that, therfore, he muft 
needes be fkilfull, and a doer, in fuch matterand maner, as you terme Coviuring. 
Weening,thereby, you aduaunce his fame : and that you make other men, great 
marueilers of your hap; to haue fucha learned frend . Ceafe to.afcribe Impietie, 
_ where you preterid Amitie. For,if your tounges were true,then were thatyour 
frend, Yirue, both to God,and hisSoneraigne. Such Frendes and Fondlinges, I 
fhake of, and renounce you : Shakeyou of, your Folly. Imperfec#ly xelous,to you, 
'3¢ do T fay: that (perhaps) well, do you Meane : But farre you miffe the Marke: Ifa 
Lambe you will kill, to feede the flocke with his bloud.: Sheepe, with Lambes 
blond, haue no naturall fuftenaunce : No more, is Chriftes flocke, with horrible 
flaunders, duely xdified. Nor your faire pretenfe, by fuch- rafhe ragged Rheto- 
rike,any whit,well graced. But {uch,as fo vfe me,will finde a fowle Cracke in their 
Credite. Speake that you know : And know, as you ought : Know not,by Heare 
fay, when lite lieth in daunger. Search to the quicke,& let Charitie be your guide. 
4- Malicious Ignorant , what thall ay to thee ? Probibe linguam tuam amalo. cA dez 
trattione parcite lingua. Canfe thy toung to refraine fro enill. Refraine your toung 
fro m flannder . Though yourtounges be fharpried, Serpent like, & Adders poy- 
Pfl.t40. fonlyein your lippes : yet take heedeé,and thinke,betimes, with your felfe, Fir liz- 
guofus non ftabilietur interra. Virum violentum venabitur malum , donec pracipjtetur. 
For,fure Lam, Quja faciet Dominus Iudicium afflicti : & vindictam pauperum. xe 
` Thus, I require you, my aflured frendes, and Countrey men ( you Mathemati-. 
ciens, Mechaniciens,and Philofophers, Charitable and difcreté, to deale in my- 
i i . , behalfe, 


John Dee his Mathematicall Preface. 

behalf,with the light & vntrue tounged, my enuious Aduerfaries,or Fond frends. 
And farther, I would withe, that at leyfor, you would confider,how Bafilizs Mag- 
nus, layeth Mofes and Daniel, before the eyes of thofe, which count all fuch Stu- 
dies Philofophicall (as mine hath bene ) tobe vngodly, or vnprofitable. Waye 
well 5.Stephen his witnelle of Mofes . Eruditus eit Mofes omni Sapientia Rgyptiori: 
& erat potens in verbis & operibus fuis. Mofes was inStrudted in all maner of wife 
dome of the Aig yptians : and bevas of power both in his "wordes, and ‘workes. 
You fee this Philofophicall Power & Wifedome,which Mofes had,to be nothing 
mifliked ofthe Holy Ghoft. Yet Plinius hath recorded, Mofes to be a wicked Magt- 
cien . And that (of force) mutt be, either for this Philofophicall wifedome,learned, 
before his calling to the leading ofthe Children of J/rael: or for thofe his won- 
ders,wrought before King Pharao, after he had the conducting of the Ifraelites. As 
concerning the firt you perceauc, how S.Stephem, at his Martyrdome (being full 
of the Holy Ghoft) in his Recapitulation of the olde Teftament, hath made men- 
tion of Mofes Philofophie : with good liking ofit: And Bafilivs Magnus alfo, aucu- 
cheth it, to haue bene to Mofes. profitable (and therefore, I fay, to the Church of 
God, neceflary). Butas cécerning Mofes wonders,done before King Pharao: God, 
him felfe, fayd : Vide vt omnia ostenta, que pofi in manatua , facias coram Pharaene. 
See that thou do all thofe wonders before Pharao, which I hane put in thy hand. 
Thus, you euidently perceaue,how rafhly Pains hath flaundered Mofes, of vayne 
fraudulent Afagike, faying : EF ¢ alia Magices Fattio, a Mofe, lamne,¢> Iotape, In- 
dais pendens : fed multis millibus annorum poft Zoroaitrem.@rc. Let all fuch, there- 
fore, who, in Iudgementand Skill of Philofophie, are farre Inferior to Pixie, take 
good heede, leaft they ouerfhoote them felues rafhly , in Judging of Philofophers 
Straunge Actes : and the Meanes,how they aredone. But, much more,ought they 
to beware of forging, deuifing, and imagining monftrous feates, and wonderfull 
workes, when and where, no fuch were done : no, not any fparke or likelihode,of 
fuch,as they,withoutall fhame, do report. And (to, conclude) moft of all, let 
them be afhamed of Man , and aftaide of the dreadfull and Infte Tudge: both Fo- 
lifhly or Malicionfly to deuife : and then,deuilifhly to father their new fond Mon- 
{ters on me : Innocent, in hand and hart : for trefpacing either againft the lawe of 
God, or Man, inany my Studies or Exercifes, Philofophicall, or Mathematicall: 
: Asin duetime, I hope, will be more manifeft. . i 

gl Nowend Lwith Archemattrie.. Which naine, is not fo new, as this 
Arte israre.For an other Arte,vnder this,a degree (for fkill and power) hath bene 
indued with this Englifh name before. And yet;this,may ferue for our purpofe, 
fufhcientlyatthis prefent. . This Arte, teacketh to bryng to a€tuall ex- 
perience fenfible,all worthy conclufions by all the Artes Mathema- 


ticall purpofed; & by true Naturall Philofophie concluded: & both 


addeth to them a farder fcope,in the termes of the fame Artes , & al- 
{o by-hys propre Method, and in peculier termes, procedeth , with 
: helpe of the forefz ayd Artes, to the performance of complet Expe- 
riéces, which of no particular Art, are hable(Forinally)to be challen- 
ged - If you remember,how we confidered C4rchitedure, in refpećt of all com- 
moirhandworkes : fome light may you hane,therby,to vuderftand the Souerain- 
tyand propertie ofthis Science.: Science I may call it,rather, then an Arte:for the 
excellency and Mafterfhyp ithath-, ouër-fo many , and fo mighty Artes and 


A.iij. Sciences. 


AE, 9 .C, 


R, B. 
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Sciences. And bycaufe it procedeth by Experiences,and fearcheth forth the catifeg 

of Conclufions,by Experiences: and.alfo putteth the Conclufions them felues, in 

Experience,itis named of fome, Scientia Experimentals: The Experunentall Scis 

ence. Nicolaus Cufanus termeth it fo, in hys Experimentes Statikall, “And an other 

Philofopher , of this land Natiue ( the floure of whofe worthy fame, can neuer dyé 
nor wither ) did write therof largely, atthe requeft of Clement the fixt: The Arte ` 
carrieth with it, a wonderfull Credit: By realon, itcertefieth , fenfibly;fully,and 
completely to the yrmoft power of Nature,and Arte. This Arte,certifieth by Ex- 
perience complete and abfolute: and other Artes, with their Argumentes,and De- 
monftrations , perfuade:and in wordes,proue very well their Conclufions. *. But 
wordes,and Argumentes,are no fenfible certifying: nor. the full and finall frute of 
Sciences pra&tifable. And though fome Artes,hauein them ,Experiences,yetthey 
are not complete, and brought to thevttermoft,they may be ftretched vnto,and 
applyed fenfibly. As for example:the Naturall Philofopher difputeth and maketh 
goodly thew ofreafon: Andthe Aftronomer,and the Opticall Mechanicien, put 
{ome thynges in Experience: but neither, all,that they may:nor yet fufficiently, and 
to the vtmoft,thofe,which they do,.. There,then,the Archemaffer fteppeth in,and 
leadeth forth on , the Experiences , by order ofhis dodtrine Experimental , to the 
chief and finall power of Naturall and Mathematicall Artes,Of two or three men, 
in whom,this Defcription of Archemastry was Experimentally, verified, I haue read 
and hard:and good record, is of their fuch perfection. So that,this Art, is no fan- 
tafticall Imagination: as fome Sophifter, might, Cum fuis Infolubilibus, makea fo- 
vith: and dafiell your Imagination:and dafh your honeft defire and Courage,from 


` beleuing thefe thinges, fo vnheard offo meruaylous,& of fuch Importance. Well: 


as you will. haue forewarned you. haue done the part of a frende:Lhaue difchar- 
gediny Duety toward God:for my {mall Talent, at hys moft mercyfull handes re- 
ceiued. To this Science,doth the Science Alnirangiat,great Seruice. Mule nothyng 
ofthisname. Ichaunge notthe name, fo vfedsandin Print publithed by other: 
beyng aname, propre to the Science. Wnderthis, commeth C4rs Sintrillia , by 
Artephius, briefly written. But the chief Science, of the Archemafter, (in this 
world )as yet knowen , isan other (as it were) OPTICAL Science : wherof, 
the name fhall be told(God willyng)when I fhall haue fome, (more iuft)occafion, 
therof, to Difcourfe. ` l een ee eye 
Here, I muft end, thus abruptly ( Gentle frende, and vnfayned louer of honeft 
and neceflary verities.) ° For,they,who haue(for your fake, and vertues catife)re- 
quefted me, (an old forworne Mathematicien) to take pen in hand: (through the 
confidence they repofed in my long experience:and tryed fincerity) forthe decla- 
ryng and reportyng fomewhat, of the frute and Commodity; by the Artes Ma- 
thematicall to be-atteyned vntoveuen they; Sore agayntt their willes „are 
forced, for fundry-caufes, to fatiffie the workemans requeft, in endyng forthwith: 
He, fo feareth this, fo new an attempt,& fo coftly: And in matter fo flenderly (he- 


i > 


therto)among the common Sorte of Studentes,confidered or ektemed, 


: And where was willed, fomewhat to alledge,why;in our vulgare Speche,this 
partofthe Principall Science. of Geometrie, called Euclides Geometrical Elementes, 
is publifhed,to. your handlyng : being vnlatined people, and riot Vniuerfitie 
Scholers : Verily, I thinke it nedeleffle. 2 ‘ ell. fee 
`- For the Honour,and Eftimation of the Vniuerfities, and Graduates, 
is, hereby, nothing diminifhed . Seing, from, and by their Nurfe-Children you 
receaue all this Benefite : how greatfoeueritbe. > — , M4 ye yee 


Neither 


i ee 
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a 


eaficr learning of all maner of Philo[ophie, Academicall,or Peripateticall. Andbythat © “ 


there to belearned.And,fo,in leffe time,profite more,then (otherwife) he fhould, 
or could do." co) We Vue oie Sere aa A S. 


or priuate.- © T: 
And great Comfort, with good hope, may the niverfities haue, by reafon of 5. 


Toha Dee his Mathematical Preface. 


..  fightagainftmyne owne ‘fhadowe. For, noman (Tam fure) will open his mouth 
again{tthis Enterprife. No må (I fay). who either hath Charitie toward his brother 
Cand would beglad of his furtherance in vertuous knowledge) : or that hath any 
care & zeale for the bettering of the Cémon ftate of this Realme. Neithet'any,that 
make accompt, what the wiler fort of men ( Sage and Stayed ) do thinke'of theii 
Tononei( therefore ) will I makcany Apslogie, for a vertuous acte doing vand for‘ 
cémending,or fetting forth, Profitable Artes to Englifh men,in the Englifh toting: 

» But, vato God our Creator , letvs all be thankefuil : for that, £s he,o of bis Goode 
» nes, by his Powre , and in bis wifedome ; hath Created all thynges, in Number, l 
CF o> Waig pie Meafure: So, to vs, ofhys great Mercy. , he hath reuealed Meanes, 
? whereby , to atteyne the fufficient and neceflary knowledge of the forefayd hys 
? three principall Inftrumentes : Which Meanés , I haue abundantly proned vata 
» you,to be the Sciences and ditës Mathematical, = a 


And though I haue ben pinched with Rraightnes of tyme:that,no way,] could 
fo pen downe the matter(in my Mynde) as I detcrmined:: hopyng of conuenient 
layfure -. Yet,if vertuous zeale,and honeft Intent prouoke and bryng you to the 
readyng and examinyng of this Compendious treatife,] do notdoute,but,as the 
veritie therof(accordyng to our purpofe ) will-be cuident ynto you :, So the pith 
and force therof, will perfiiade you : and the wonderfull frute therof,highly pica. 
fire you. And that you may the eafiér perceitie,and better remember, the prins 


The Ground cpalipoigi , whereofiny. Preface: treateth , Lwill giue.you the Groundplate 
plate of this otmy whole difcourfe,in a Table annexed:from the firk to the laft, fomewhat Me- 


Preface ima thodically contrived. Y, ea E aa a aeaa CO MG 
Table, If Haft, hath caufed my poore pen,any where, to Rumble : You will, (Lam ». 


-_,) fure)in part of recompence, (for my carneft and fincere good will.to plea, 
-)... fire you), Confider the rockifh huge mountaines, and the perilous -+7 , 
-o wnbeaten wayes,which ( both night and day , for ee ie it yoo 
.. -» hathtoyled and labored through,to bryng. you this good... : 

<. Newes,and Comfortable profe,of Vertues frutes. r 3 

So,I Commityou vnto Gods Mercyfull direction, for the reft: hartely 

~~ ‘befechyng hym, to profper your Studyes,and honeft Intentès:; 

, -to his Glory,&the Commodity ofourCountrey., dmez., | 
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In thinges Supernatu = 
rall,aternall e Dinine: 
By Application, Afcen: 
ding. ' 


Sim p ' E Which dealeth with Numbers onely : aad demonftrateth all their properties and apper- 
tenances ¢ where, anv ni is Indinifible. l 


N 


MON 
i 

The like Vjes | 

and etppli= 

Cations are, 

( though ina 


degree lower): 


| 


Mix t, Which with aide of Geometrie principal , demonstrateth [fome etrithmetical Con- 
| 


clufion, or Purpofe. 


The vfe 


$ In thinges Mathema- 
whereof, is 


tical : Without farther 


z | l ith 4 Application. ‘in the Artes’ 

i G i i either, — ae 4 
[ Sem pl C,Which dealeth with Magnitudes, onely : and demonStrateth alltheir properties, paffi- A s Mathema-. | 
ons, and appertenances : Whofe Point, is Indinifible. In thinges N aturall: | ticall Deti- . 


both Subftatiall, Ac- | 

cidentall,Vifible, & In- 

uifible.oc.By Applicas 
tion: Defcending. © 


Arithmetike, fArithmetike of moft vfuall whole Numbers: And of Fractions to them appertaining, 
vulgar : which Arithmetike of Proportions. > 
confidereths Arithmetike Circular. 


| Arithmetike of Radicall Niibers:Simple,Compound, Mixt: And of their FraGtions. | y 
\Arichmetike of Cosfike Niibers:with their Fractions: And the great Arte of Algiebar. 


uatiue. |, 
ah 


EVCLIDES ELEMENTES. 


* 


Z Mixt a Which with aide of eArithnerike principall,demonftrateth fime Geometrical purpofe:as 


EJ 


| [Al Lengthes.——— Mecometrie. 
{ Athand— < AllPlaines: As, Land, Borde, Glaife,&c. Embadometrie, 
; | | | All Solids: As, Timber, Stone, Veflels, &c. Stereometrie, 
Geometrie, | 7 
vulgar: which teas | 
cheth Meafuring: | | How farre, from the Meafurer , any Geodefie : more cunningly to 
i | | thing is: of him fene,on Land or Water called chs tai say Landes, 
; | GOAS, Waters CPC. E 
| Apomecometrie. : ld 
| | E i 
B Ofwhich | Geographie. i 
With aiflace How high or deepe, from the lenell | 4e growen 
from the thing ofthe Meafurers Standing , any thing és: the F a 
Meafuredas 9 Seene of hym on Land or Water: called PO Artes of Choro graphie. 
Hypfometrie. 
| ee lee Hydrographie; 
; j | H ow broad 5. thing is, which is in the 
Meafurers vew : foit be fituated on Land or f 
l Water : called Platometrie. Stratarithmetrie. 
Perfpectiue, Which demonfirateth the maners and properties of all Radiations:Dirette, Broken, and Refletted. 


Aftronomie ys sCWhich demonStrateth the Distances, Magnitudes andall N gturall motions, Apparences,and Paffions , proper to the Planets aud 
"fixed Starres:for any time, pafl, prefent, and to come : in refpette of a certaine Hor izon.or Without refpette of any Horizon, 
Mutfike, 


Which demonftrateth by reafon,and teacheth by fenfe,perfettly to indge and order the dinerfitie of Soundes , hie or low. 


C ofmogr aphie, — Which,wholy and perfectly maketh defeription of the Heauenly,andalfo Elementall part of the World : and of thefe parses,maketh 
homologalt application, and mutuall collation neceftary. 
Aftrologie, 


Statike, 


Which reafonably demonftrateth the operations and offettes of the natural beames of light and fecrete Influence of the Planets,and 
fixed Starres , in enery Element and Elemental body: at all times, in any Horizon affigned. 


Which demonftrateth the canfes of heauines and lightnes of allthinges : and of the motions and properties to heauines and lightnes 
belonging. 


Anthr op Of raphie W hich defiribeth the Nüber, Meafire,Waight Figure,Situation,and colour of enery diners thing contained inthe perfette body of 
i o eL AN sand geneth certaine knowledge of the Figure, Symmetrie, Warght,Charatterization,& due Localimotion of any perce 
| Se of the fayd body affigned : and of numbers to the faid percell appertaining. . 
Trochilike > 
| Helicofophie, — 


Which denonjtrateth the properties of all Circular motions: Simple and Compound. 


Which demonStrateth the defigning of all Spirall lines : in Plaine,on Cylinder,Cone, Sphare, Conoid, and Spharoid : and their prea 
perties. 


| P neumatithmie, ~ Which densonftraterh by clofe hollow Geometrical! figures (Regular and Irregular ) the firaunge properties ( in motion or Stay ) of 


the Water g Ayre, Smoke,and Fire,in their Continuitieand as they are toyned tothe Elementes next them. 


| Menadrie ys Which demonftrateth bow, abone Natures Vertue, Und power fimple : Ucrtue and force,may be multiplied : and fo to dirette, to 
' lift, topullto, and to put or cast fro,any raultiplied, or fimple determined Vertue, Waight, or Force: naturally, not, fo, direttible, or 
mountable. 


| Hyp ogeiodie,— Which demonftrateth bow,under the Spharicall Superficies of the Earth,at any depth, to any perpendicular line affigned (whofe die 


france fromthe perpenaicalar of the entrance : andthe Azimuth likewi(e, inrefpecte of t hefayd entrance,is knowen ) certaine Ways 
may be prefcribed and ‘gone, c. 
Which demonftrateth the poffible leading of water 


by Natures lamand by artificial helpe, from any head( being Spring, Standing or 
ranning Water ) to any other place affigned. 


| Hydragogie,—- 
| H or ometrie, ———_ Which demonftrateth how,at all times appointed, theprecife,ufuall denomination oftime,may be kzowen for any place affigned, 


i Zographie 3 a Which demonftraterh andteacheth,how, the Inter[ettion of all vifuall Pyramids usade by any plaine affigned( the Center diftance, 
i andlightes being determined ) may be,by lines,and proper colours reprefénted. 


Archite CUCC, —— Which is a Science garnifhed with many doftrines,and diners Inflruttions : by Wwhoft indgement,all workes by other workmen fini- 
hed, are indged. ; 


Which demonstrateth, how, by the Shorteft good Way ,by the aptet dire (tion and in the fhortest time:a Sufficient: Shippe, betwene a= 
ny two places(in paffage nausgable)afigned may be coudutted:and in all ftormes andnaturall disturbances chauncing , how toufe 
A the best pofftble meanes to recouer the place first affigned. 

Thaumatur gike 37 Which geweth certaine order to make firaunge workes,of thefen[eto be perceined:and of men greatly to be Wondred at. 


| Nauigation,—— 


sA 


Which teacheth to bring to attuall experience fenfibleall worthy conclufions by all the Artes Mathematicallpurpofèd : and by true 
Naturall philofephie concluded: And both addeth to thema farder Scope , in the termes cf the fanse Artes: and alfa , by his proper 
Method andin peculiar termes precedeth with helpe of the forfayd Artes,tothe performance of complete Experiences: which, of ne 
particiar Arte,are hable( Formally )to be challenged, . 


| Archemaftrie, — 


— 
. KED: his Madherh catered 
: fightagainft myne owne fhadowe. For, noman (Tam fure) wilfopem him mouth 
aftthi Enterntife Noma (I (T fav\who either hat Cha bro 


i 
i 


aj l he firltbooke of Eu- 


chides Elementes. 


ah hele ay x 

za - Werinis First goox sis intreated ofthe moft 
(2 fimple, cafie, and firft matters and groundes of Geo- 
dQ) metry, as, namely, of Lynes, Angles, Triangles, Pa- 
Mj rallels, Squares, and Parallelogrammes. Firft of theyr 
eae) definitions hewyng what they are. After that it tea+ 
FG ‘Cchéth how to draw Parallellynes,and how toforine 


Ses diverfly figures of three fides,& foure fides,according: 
ION aN to the varietie of their fides, and. Angles : & cépareth' 
Z OP them all with Triangles & alfo togetherthe one with 
GSN j the other. In italfo is taught how a figure of any 
ANG ‘forme may be chaunged into a Figure of an other, 
ee OSSD forme. And for thatit entreateth ofthefe moft com- 
mon and generali thynges, thys booke is more vniuerfall then is the feconde, 
third,or any other, and therefore iuftly occupieth the firft place in order : as that 
without which, the other bookes of Euclide which follow, and alfo the workes 
of others which haue written in Geometry, cannot be perceaued nor vnderftan- 
ded. And forafmuch as all the demonftrations and proofes of all the propofiti- 
ons inthis whole booke, depende of thefe groundes and principles following, 
which by reafon of their playnnes neede no greate declaration, yet to remoue all 
(beit neuer fo litle) obfcuritie, there are here fet certayne fhorte and manifefs 
expofitions of them. Bev atte it : i 


3 


- i ; i ie ] i : sn i Pi i Se Definitions. r ni 


1. A figne or point is that ; which hath no part. r 


The better. to vnderftand what maner of thing a figneor pointis,ye muft note thar 
the nature and propertie of quantitie(wherof Geometry entreateth Jisto be deuided, 
fo that whatfoeuer may be deuided into fundry partes,is called quantitie.But a point, 
althoughit pertayne to quantitie, and hath his beyngin quantitie, yetisitno quanti- 
tie for that itcannot be deuided. Becaufe(as the definition faith) it hath no partes in- 
to which it thould be deaided.So thata pointe is the leaft thing that by minde and _yn- 
derftanding can be imagined and conceyued : then which,there can be nothing leffe, 
25 the point 4 in the margent. 

Afigne or point is of Pithagoras Scholers after this manner defined: A poynt és an. 
unitte which bath pofition. Nūbers are conceaned in mynde without any forme & figure,. 
and therfore without matter wheron to receaue figure, & confequently without place’ 
and pofition. Wherfore vnitie beyng a part of number,hath no pofition, or determi: 
nate place. Wherby it is manifeft,that number is more fimple and pure then is magni- 
tude,and alfo immateriall: and fo vnity which is the beginning of number, is leffe ma- 
teriall then a figne or poynt, which is the beginnyng of magnitude.For a poynt is ma-, ` 
teriall, and requireth pofition and place,and therby differeth from ynitie. i: 


Tke argumen? 


of the firft 


Boeke, 


Definition of 
a poynt, 


=, 


aie 


Definieson of 
a poynt after 
Pithagoras; 


voces cuca, Aline is length without breadth. _ + Defnition of 


There pertaine to quantitie three dimenfions, length, bredth,& thicknes,or depth: 
and by thefe thre are all quatities meafured & made known, There are alfo, according 
bs oF LES 2 Bai. to 


+ 


alinen °. 


Atn other deft. ` 


estion of a lint. 


yin other. 


d 


The endes ofa 
lint. 


Difference of a 


point fro Gasty. 


Vnitieisa part 


of number. 


A poynt isa 
part of quan- 
tirien 


de 


Definition of 
aright line. 


Definition of a 
ight line after 
Campanus. 


Definitsé rherof 


after Archi- 
medes. 


The first Booke ` 


to thefe three dimenfions, three kyndes of continuall quantities : alyne, a fuperficies, 
or plaine,and a body. The firft kynde,namely,a line is here defined in thefe wordes, e£ 
iyne is length Without breadth.A point, for that itis no quantitie nor hath any partes into 
which it may be deuided,but remaineth indinifible,hath not,nor can haue any of thefe 
three dimenfions.It neither hath length, breadth,northickenes.But to aline,which is 
the firft kynde of quantitie,is attributed the firft dimenfion, namely, lenpth, and onely 
that, for it hath neither breadth nor thicknes,but is conceaued to be drawne in length 
onely,and by it,it may be deuided into partesas many as ye lift,equall,or ynequall,But 
as touching breadth itremaineth indiuifible. Asthelyne AB, whichis onely drawen 
in length, may bedeuided in the pointe C equally, or in the - 
point D ynequally,and fo into as many partes as ye lift, There m 
are alfo ofdiuers othergeuen other definitions of alyne:as A ‘`c? BP 
thefe which follow. ' y 

aA lyncis the monyang of a poynte,as the motion or draught ofa pinne or a penne to your 
fence maketh a lyne, im, “ 

Agayne,ed iyne is a magnitude baning one onely [pace or dimenfien, namely, length Wwantyng 

breadth and thicknes. $ d 


3 The endes or limites ofa lyne are pointes. vie 
Fora line hath his beginning from a point,and likewife endeth in a point: fo that by 
this alfo itis manifeft,that pointes, for their fimplicitieand lacke of compofition, are 
neither quantitie,nor partes of quantitie,but only the termes and endes of quantitie. 
As the pointes ef, B, are onely the endes of the line 4 2, and no partes thereof , And 
herein differeth.a poynte in quantitic, from vnitiein number: <- = ; 
for that although ynitie be the beginningofnombers, and no-  , 
number(as apointis the beginning of quantitie,andnoquan- A - 
titie Jyet is ynitiea part ofnumber.For number is nothyngels 1% 0-502) = o | | 
but a collection of vnities and therfore may be deuided into them, as into his partes. 
Buta pointis no part of quantitie,or ofalyne: neither is alyne compofed of pointes,as 
number is of vnities.For things indiuifible being neuer fo many added together, can 
neuer make a thing diuifible,as an inftant in time,is neither tyme,nor part of tyme,but 
only the beginning ahd end oftime,and coupleth & ioyneth partes of tyme together. 


2 


4 Aright line is that which lieth equally betwene his pointes. r 


any going vp or comming downe on eyther fide. ‘ 
` Campanus and certain others,definea tight linethus: -A P 
` A right lene isthe fhortest extenfion or dranght that is or may 
be from one poynt to an other. eArchimedes detineth it thus. 
A right line is the fnortest of all lines, which bane one and the felf fame limites or endes: whichis 
in maner al one with the definiti6 of Campanus.As of all thefe lines ABC,ADC,AEC, 


> As the whole line ef 2 lyeth ftraight and equally betwene the poyntes 4B without 


` APF C,which are all drawen from the point 4, to the 


Defizitio thereof 


after Plato. 


Aw other defi- 
ition. 
Another, 


poynteğÇas Campanus {peaketh, or which haue the - DABI i 
felf fame limites or endes,as Archimedes fpeaketh,the Des i 
lyne ABC, beyng a right line, is the fhorteft, P e-3 
“Plato defineth a rightline after this maner: Aright’ ~ 
line is that whofe middle part fhadoweth theextremes. Asif — - 4 
you put any thyng in the middle ofa rightlyne,you fhall not fee from the oneende ta 
the other which thyng happeneth not in a crooked lyne. The Ecclipfe of the Sunne( fay. 
Aftronomers) then happeneth,when the Sunne,the Moone, & our eye arein one right 
line.For the Moone then being in the midft betwene vs and the Sunne, canfeth it to be. 
darkened. Diuers other define a right line diuerfly,as followeth, 
et right lyne is that which ftandeth firme betwene his extremes. x. 
Agayne, A right lineis that which with an ather line of lyke forme cannot make a figure. 
: a i gaynes 


of Euclides Elementes . Fol.2. 


A gayne,e4 right lyne is that which hath not one part ina preine fuperficies, and an other ereited 
on high, i aa j 
k A a right lynets that,all whofe partes agree together with all his other. partes, 
Agayne,4 right lyne ws that, whofe extremes abiding cannot be altered. tlie 
Euclide doth not here defitie a crooked lyne,for it neded not, It may eafely be vnder- 
ftand by the definition of aright lyne, for euery contrary is well manifetted & fet forth 
by hys contrary.One crooked lyne may be more crooked then an other,and from. one 
poynt to an other may be drawen infinite crooked lynes: but one right lyne cannot be 
righter then an other, and therfore from one point to an other, there may be drawen 


but oneright lyne.As by the figure aboue fet,you may fee, > 
z. Afuperficiesis that, which hath onely length and breadth,” 


r A fuperficies is the fecond kinde of quantitie, and to it are attributed two dimenfi- 
ons, namely length, and breadth. Asin the fuperficies e4 BCD, 
whofe length is taken by the lyne 48, orC D, and breadth by the 
Jyne AC. or B D: and by reafon of thofe two dimenfions a fuper- 
ficiesmay be deuided two wayes, namely by hislength, and by hys 
breadth, but not by thicknefle,for it hath none.For,that is attribu- 
ted onely to a body,which is the third kynde of quantitie,and hath 
all threé dimenfions, length, breadth, and thicknes,and may bede- 
uided according to any of them. P > Fy 
. Others definea fuperficies thus: 4 faperficies s the terme or ende of a body Asaline isthe 
-ende and terme ofa {uperticies, 


- 


-> 6- Extremes of afuperficies,are lynes. 


As the endes, limites,or borders of alyne,are pointes, inclofing the line:fo are lines 
the limites, borders,and endes inclofing a fuperficies. As in the figure aforefayde you 
maye feethe fuperficies inclofed with fourelynes.The extremes or limites of a bodye, 

‘ure fiiperficiefles,And therfore a fuperficies is of fome thus defined: 4 faperficies is that, 
which endeth or incloféth a body: as isto be fene in the fides of a die, or of any other body. 


3 A plaine fapericies is that, wbich lieth equally betwene his lines, 


Asthefuperficies 4 B C D lyeth equally and fmoothe betwene E 
the two lines 48, and C D: or betwenethe twolines AC, and nr ae 
B D: {o that no part therofeyther fwelleth vypward,or is depref- | | 
fed downward.And this definitié much agreeth with the defini- annn ioman 
tion of a right line, A right line lieth equally betwene his points, 
and aplaine fuperficies lyeth equally betwene hislynes, Others define a plaine fuper- 
ficies after this maner: i i 

_. eA plaine fuperficies,is the fhortest extenfion or draught from one lyne to an other:like as a right 
lyneis the fhorteft extenfion or draught from one point to an other, 

Euclide alfo leaueth out here to {peake of a crooked and hollow fuperficies,becanfe it 
may eafely be vnderftand by the diffinition ofa plaine fuperficies, being hys contrary, 
And euen as from one point to an other may be drawen infinite crooked lines, & but 
one right line, which is the thorteft: fo from one lyne to an other may be drawen infi- 
nite croked fuperficieffes,& but one plain fuperficies, which is the thorteft,Here muft 
you confider when there isin Geometry mention made of pointes,lines,circles,trian- 

_.gles,or of any other figures,ye may not conceyue of them as they bein matter, as in 

“woode, in mettall, in paper, orin any fuch lyke,for fois there nolyne,but hath fome 

_ breadth, and may be denided:nor points, but that fhal haue fome partes, and may alfo 

_ be deuided,and fo of others,But you muft conceiue them in mynde,plucking them by 

“imagination from all matter,fo fhall ye vnderftande them truely and perfe@ly,in their 

owne nature as they are defined, As a lyne to be long,and not broade:and a poynte to 
- B. ij, be 
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Definitionofa 
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Sap T he first Booke 
be fo little, thatit fhall haue no part at all, p 
Others otherwyfe define a playne fuperficies c4 plaine fuperficies is that, Which is firmly 
Set betwene his extremes as before was faydofarightlyne.  - 
Agayne,eA plaine fuperficies is thatyunto all whofe partes aright line may well be applied. 
Again, A plaine (uperficies is that which is the fhortest of al fuperficies which hane one e the elf 
extremes: As a right line was the fhorteft line that can be drawen betwene two pointes, 
Againe.A playne fuperficies is that whofe middle darkeneth the extremes, as was alfo fayd of 
aright lyne. j 


8. A plaine angle is an inclination or bowing of twò lines the one tothe otber 
and the one touching the other and not beyng dircétly ioyned together. 


e As the B. C i 
two lines A 
AB,&B | N 
C,incline D i 
the one , | | bs Z 
to the o- 
ther,and A r E i 
touch the 4 
ohe the other in the point B, in which point by reafon of the inclination of the fayd 
lines,is made the angle 4 P C.But ifthe two lines which touch the onethe other,be 
without allinclination of the one to the other,and be drawne dire@lly the oneto the 
other,then make they not any angle atall,as the lines C D, and D E,touch the one the 


other in the point D, and yet as ye fee they make no angle. 


Befinitien of « 
rediilined an- 
gle. 


Lkree kindas of 


angles. 


VV bat aright 
angle, EF Ghat 
alfo a perpendi- 
cular lyne i 


eV hat atob- 
tule angle the 


9 And if the lines which containe the angle be right lynes,then isit called a 
rightlyned angle. | — = 


As the angle 4 3 Cin the former figures, is a rightlined angle, becaufe itis contai- 
ned of right lines : where note,that an angle is for the mof part defcribed by thre let- 
ters,of which the fecond or middle letter reprefenteth the very angle, and therforeis 
fetat the angle. 

By the contrary,a crooked lyned angle, is that which is contained of crooked lines, 
which may be diuerfly figured, Alfo a mixt angle is that which is caufed ofthem both, 
namely, ofa right line and a crooked, which may alfo be dinerfly figured, asin the fi- 
gures before fet yemay fee. There are of angles thre kindes, a right angle,amacute an- 
gle,and an obtufe angle,the definitions of which now follow. 


10 VV ben aright line ftanding vpona right line maketh the angles on either 
fide equall:chen either of thoje angles is a right angle. And the right lyne 
which ftandeth ereled, is calleda perpendiculer line to that vpon which 


it flandeth, 

As vpon theright line C D, fuppofe there do ftand an other line A. 
A Bin {uch fort,that it maketh the angles on either fide therof e- > 
quall : namely,the angle 4B Con the one fide equall to the angle 
4 B D onthe other fide: then is eche of the two angles 4B C,:and 
ABD aright angle,and the line 4 B,which ftandeth ereGed vpon 
the line C.D, withoutinclination to either part is a perpendicular 
line,commonly called among artificers 4 plumbelyne. 


(e b- 


sı Anobtufeangleis that which is greater then aright angle. 
As 


ra 


of Euclides Elementes . Folz. 


As the angle CBE in the example is an obtufe angle, foritis “A p 
greater then the angle 4 B C, whichis aright angle,becaufeit con 
tayneth it,and containeth moreouertheangle ABE. 


i2. Anacuteangle is that, which is lefse then aright angle. 


‘Asthe angle E B D inthe figure before putis an acute angle,for Shane aw A 
thatitis lefe then the angle 48 D,whichis a right angle, forthe right angle contat- 
neth it,and moreouer the angle ABE, 


3 Alimite or terme,ts the ende of euery thing. 


For as much as of thinges infinite (as Plate faith) there is no fcience, therefore muft 
magnitude or quantitie(wherof Geometry entreateth)be finite,and haue borders and 
limites to inclofe it, which are here defined to be the endes therof. Asapointis the li- 
mite or terme ofaline,becanfe it is thend therof : A line likewife is the limite & terme 
ofa fuperficies:and likewife a fuperficies is the limite and terme of a body,as is before 
declared, 


14 Afigure is that,which is contayned vnder one limite or terme,or many. 


As the figure 4 is contained vnder one limit, 
which isthe round line, Alfo the figure B is con 
tayned vnder three right lines. And the figure C 
vnder foure,and fo of others, which are their li- | 
mites or termes. 


15 Acircleis aplainefi gure comune ynder one line, whieh iscalleda cir» 
i Dr Gaff farne f + 4 } . ] 

cumference,vnto which all tjies drawen from one poynt within the figure 

and falling “pon the circumference therof are equall the one to the other. 


As the figure here fetis a plaine figure, thatis a figure without groffenes or thick- 

nes,and isalfo contayned vnder one line,namely the crooked lyne B 
BC D,whichis the circumference therof, it hath moreouerin the 
middle therofa point, namely, the pointe 4, from which, all the A 
a) lynes drawen to the fiperfieies are eqùal: as the lines 4B, AC, A a 
D, and other how many foeuer. 


Ofall figures a circle is the moft perfe&, and therfore is it here 
firft defined, D 


16 Andthat point is called the centre of the circle, as is the point A, which is 
Jetinthe middes of the former circle. 


For the more eafy declaration,that all the lines drawen from the centre of the circle 
to the circumference, are equall,ye muft note,that although a line B 
be not made of pointes: yet a point,by his motion or draught,de- 
{cribetha line, Likewife a line drawen,ormoued, defcribeth a fu- 
perficies: alfo å {uperficies being moued maketh a folide or bodie, 
Now théimagine the line_4 B, (the point 4 being fixed)to be mos A 
ued about ina plaine fuperficies,drawing the point B continually 
about the point e-f, till itreturne to the place where it began firft 
to moue: fo fhall the point B,by this motion, defcribe the circum- 
ference of the circle and the point e4 being fixed,is the centre of the circle, Which ir 
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„ to the point C on the other fide of thecircumference, & pafleth 


Sap The first Booke 
all the time of the motion of the line, had like diftance: from the circumference,name- 


ly,th e length of the line 4 B.And far that al the lines drawn from the centre to the cire 
cumference are defcribed of that line,they are alfo equal ynto it, & betwene théfelues, . 


17 A diameter of a circle is aright line, which drawen by the centre thereof, 
andending at the circumference on either fide, denideth the circle into” 
two equall partes, es naar iti, Lode amie 


- t Tio 


_ As the line R 4 Cin this circle prefent is the diameter,becaufe 
it paffeth from the pôint Z, of the one fide of the, circumferéce, v.. 


alfo by the point e4 being the centre of the circle. And moreo- ° RB. 
uerit deni ieh the circleinto two equall partes? the one,name-: ” 

ly BD C, being on the one fide of the line, & the other namely, 

B E C,on the other fide,which thing did Thales Miletins (which 
brought Geometry out of Egiptinto Grece) firft obferue and - a 
proue, For ifa line drawen by thecentre,do not deuidea circle into two equal partes: 
all the lines drawen from the centre to the circumférence fhould not be equall, 7" * 


13 A femicircle,is a figure which is contayned vnder the diameter, and yne 
der that part of the circumference which is cut of by the diametre, ` 
Asinthecircle AB CD the figure B ACisa femicircle,becaufe ` = 
itis contained of the right line B G C,which is the diametre,and 
of the crooked line B_AC, being that part of the circumference, 
which is cut of by the diametreB G C. So likewife the other part 
of the circle namely B D C, is a femicircle as the other was, 


F À i i , D r 
19 A feEtion or portion of a circle, is a figure wbiche is contayned ynder a 
right lyne, anda parte of the circumference, greater or leffe then the 


Jemicircle. 


Asthe figuree 4 BC, in the example, is afeGionofacircle,& — ` p. 
is greater then halfe a circle,and the figure 4D C,is alfo a fecti- 
on ofa circle,and is leffe then a femicircle.A {eGtion, portion, or 
part ofacircleis all one, and fignifieth fucha part which is ei- 


here called a fe&tion or portion ofa circle, A right lyne drawen 
from one fide of the circumference ofacircle to the other, not 
paflyng by the centre, denideth the circle into two vnequall em D 
partes,which are two feGtions, of which that which contayneththe centre is called the 
greater feGion,and the other is called the leffe fection. Asin theexample,the part of 
the circlee-¢B C,which containeth init the centre E,is the greater fection, being grea 
rer then the halfe circle: the other part,namelye4 D C, which hath not the centre iis 
it,is the lefle fection of the circle, being leffe then a femicircle. : 


ther more or leffe, then afemicircle: fo that a femicircleis not - eave 


20 Rightlined figures are fach which are contayned vuder right Lynes, 


As are fuch as followeth,of which fomeare contayned vnder threerightlines, fome 
vnder foure,fome ynder fiue,and fome vnder mo, - 


21 Thre fided figures or figures of threfydes,are Jach which are contaya 
ned ynder three right lines, m Pan ia 


of Euclides Elementes. Fol.4. 


| Asthe figure in theexample4 B Cisa figure of three fides, 
becaufe itis cOtained ynder thre right lines, namely,vnder the 
lines eA B, B C,Cet. aM 4 "T TS. ; j . 

A figure of three fides, or atriangle, is the firft figure in 
order of all right lined figures , and therfore of all others it is 
firft defined. For vnder leffe then three lines, can no figure be 
comprehended. 


B el 


22, Foure fided figures or figures of foure fides are fuch, which are contained Defnisicn of 


. . oure fider 
ynder foure right lines. pii 
, As thefigurehere fetisa figure of foure fides,for thatit is cô- =E s 
prehended vnder foure right lines,namely,A B,B D,D C,C A. ieee 
Triangles,and foure fided figures ferue commonly to many v- | | 
fesin demonftrations of Geometry. Wherfore the nature and re = 
properties of them ,are much to be obferued, the vie of other fi- i 
gures is more obfcure, Vie ETY . ongs l 
l iC Definitions 
23. Many fided figures are fuch which haue mo fides then foure. rl ae 


Right lined figures hauing mo fides then fower, by continual adding offides may be forsse 


-o ae i + 
infinite. Wherfore to define them all feuerally according to the number oftheir fides, 
Mould be very tedious,or rather impoffible. Therfore hath Evclde comprehended thé 
vnder one name,and vnder one diffinition : calling them many fided figures, as many 
as haue mo fides then foure : as ifthey haue fiue fides; fixe, feuen, or mo, Here note ye, 
that euery rightlined figure hath as many angles,asit hath fides,& taketh his denomi- 
nation afwell of the number of his angles,as of the number of his fides. Asa figure cõe 
tained vnder three right lines,of the number of his three fides, is called a thre fided fi- 

_ gure veren foof the number of his three angles it is called a triangle. Likewife a figure 
contaihed tnder foure right lines by reafon of the numberof his fides, is called a foure 
fided figure : and by reafon of the number of his angles, itis called a quadrangled fie 
gure,and fo of others. . 


24. Of three fided figures or triangles, an equilatre triangle is that, which Papert 
hath three equall fides. fin, al pe ial 

Triangles haue their differences partly of their fides, and _ 
RES of theirangles. As touching the differences of their 
ides,there are three kindes.For either all thre fides of the tri- 
angle are equall,or two onely are equall, & the third vnequal: 
‘or ej sali threeare viiéqualithe one to the other, The firft kind 
of triangles, namely,that which hath three equall fides, is mott 
fimple,and cafieft to be knowen:and is here firftdefined, and 

ao B.iiij, ig 


pee Marg 
eran ate 22 


Definition of 
an Lfofceles. 


Definition of 
at Scalenuia. 


An Orthigoni~ 
seas reraacle, 


4a Ansbliconi- 


ura trtangle. 


Ain Oxigonte 
BASLE gle, 


_fhorter thé the othertwo, as are 


AW The fir Booke 


~is called an equilater triangle,as the triangle e< in the example, all whofe fides areof 


one length. ` 


25. Ifofteles is a triangle which bath onely twofides equal, 


The fecond kinde of triangles , 
E : SE 

hath two fides of one length, but 
the third fide is either longer or 


the triangles here figured,B,C,D . 
In the triangle B,the two fides 
AEandEFareequaltheoneto + “ F- -= == 

the other,and het i ol So 2 a UOT a 

ger then any ofthem both:Likewife in the triangle C the two fides G Hand H Xare e- 
quall,and the fide G Kis greater. Alfo in the triangle D,the fides L M and M N aree 
quall and the fide Z N isthorter, à 


26, Scalenumis a triangle whofe three fides are all ynequall, . 


Asare the triangles E,F, in which thereisno . p 
one fideequall to any of theother.Forinthetri-..4 ° 
angle E,the fide 4C is greater then the fide BC, 
andthe fide B Cis greater thé the fide A B; Like -~-f 
wife in the triangle F,the fide D H,is greater thé 
the fide P G,and the fide D G is greater then the 
fide GA, 


» 


27. Againe of triangles san Orthigonium or a rightangled triangle, is 4 trie 
angle which hath aright angle. 


As there are three kindes of triangles, by reafon of the diuerfitie 
of the fides,fo are there alfo three kindes of triangles,byreafonof g 
the varietic of the angles. For euery triangle either containethone . 
right angle, & two acute angles : or one obtufe angle,& two acute? 
orthree acute angles: foritisimpoffible that one triangle fhould 
containe two obtafe angles,or two right angles, or one obtufe ane 
ele,and the other arightangle. All which kindes are here defined. ¢ > 
Firft a rightangled triangle whichehath initarightangle. As the 3 
triangle B C D,of which the angle B-C D,is a right angle. 


$ 


28. An anbligonium or an obtufe an gled triangle, isa triangle which hath 


-dı anobtufe angle. jee wih. 


Asis the triangle B, whofe angle AC | 
D,isan obtufe angle, andis alfo aScale-. | : 
non, hauing his three fides vnequall: the 
triangle E, is likewife an Ambligonion, 
whofeangle FG Ais an obtufe angle, 
& isan Hofceles, hauing two ofhis fides __ j S 3 ; 
equall,namely F G and G A, PEAT paT 


29. Anoxigoniumoran acuteangled triangle, is 4 triangle which hath all 
his three angles acute. - Fer- dui i 


t 


EE 


e 


of Euclides Elementes . Fol.s. 


As the triangles 4,2,C,in the examplej4l 
whofe angles are acute-of which 4 is an e- 
quilater triangle, B, an lfofccles, and Ca 
Scalenon.An cquilater triangle is moft fim 
ple, and hath one vniforme conftruction, 
and therfore all the angles of it are equall,- 
and neuer hath init either a right angle,or. 
an obtufes but the angles of an Hofceles or a Sealenon, may di- 
uerfly vary. Itis alfo to be noted that in comparifon of any two A 
fides ofa triangle, the thirdis calleda bafe. As ofthe triangle 
AB Cin refpeé of the two lines 4 Band 4 C,the line B C,is the 
bafe: andin refpe& of the two fides .4 Cand C B,theline 4 B,is 
the bafe, and likewyfe in refpedt of the two fides C B & BA, the 
line 4 Cis the bafe i , A 


Cc 


ba 


a 
Definition of a. 


39 Of foure Jyded figures, a quadrate or fquare is that, whofe fydesare es pine. 
quall,and his anglesright, | 


As triangles haue their difference and varietie by reafon of their A 3 
fides and angles: fo likewife do figures of foure fides, take their varie- 
tie and difference partly by reafon of their fides, & partly by reafon 
of their angles,as appeareth by their definitions. The four fided figure 
ABCD isafquare ora quadrate, becanfeitis arightangled figure, 


al hys angles are rightangles,and alfo all his four fides are equall. z A 


soat A figure on the one fydelongersor [quarelike, or as fome callit,a long Pr 
Jauare,is that which bath right angles,but bath not equall fydes, i i 


Thisfigure agreeth with a fquare touching his angles, in A B 
thateither of them hath right angles, and differeth from it 7 
onely by reafon of his fides,in that the fides therof be not e- 
quall,as are the fides of afquare. As inthe example,the an- 
gles of the figure 4BCD, are right angles, but the two fides ’ b 
thereof 4B ,and C D, arelonger then the other two fides i ay 
e1C,&BD. meres 


32 Rhombus(or a diamonde )is a figure baning foure equall fydes but it is Defen APE 
pe ci notri ightangled.. Diamond figure 


This figure agreeth with a fquare, as touching the equallitie of v, 
lines, but differeth from itin that it hath not right angles, as. hath Af 
the fquare.As of this figure,the foure lines AB, BC,CD, D A, bee- 
quall,but the angles therofare not right angles. For: the twoangles 
ABCand ADC,are obtufe ingles greater then right angles, & the , 
other two angles B AD and BCD, are two acute angles leflethen B\ ) 
two right angles. And thefe foure anglesare yet equall to foure right 

A 
¢ a 


angles: for,as muchas the acute angle wanteth of a right angle, fo 
much the obtufe angle excedeth aright angle, 


~ 


A ak e ae Ci,  . Rhombaides 


ee T he first Booke 


diamondlike ff 33  Rhombaides( or a diamond like )is a figure, whofe oppofite fides are es 
zaii quall and whofe oppofiteanglesare alfo equall, butit hath neither ea 
quall fides nor right angles. 


As in the figure 4 B C D,all the foure fides are not 
equall,but the two fides 4 B and C D,being oppofite iv  _—«~E«° 
the one to the other, alfo the other two fides 4 Cand i a 
B D,beingalfo oppofite, are equall the one to the o- / ; 
ther.Likewife the angles are not right angles, but the 
angles C A8, andC D B,are obtufe angles, and op- 

‘pofite and equall the one to the other. Likewyfe re 
angles 4 B‘D,and AC D,are acute angles;and oppo- fe- 
fite,and alfo equall the one to the other. atl 


tables, 


Phapicinde 4 Allother fi gures of foure fides befides thefe are called trapezia,or tables. 


Suchare all figures,in which is obferued no equallitie of fides 
nor angles: as the figures 4 and B in themargét,which haue nei- aie. ern 
ther equail fides nor equal angles, but are deferibed at all aduen- i A 
ture without obferuation of order, and therefore they are called = / 
irregular figures. 


Defritionoe 35 Parallel or-equidiftant right lines are fuch, which 
Parallel lines, being in one and the felfe Jame fuperficies, and pros 
duced infinitely on both fydes, doneuer in any part 


+ concurre. | 


T A e mo 
f As are the lines 4B and C D,in the example. - sS iii 
j te J e l ee p? 


Sæ Peticions or requeftes. 
i Fromany point toany point,to draw aright line. 


After the definitions, which are the firft kind of principles,now follow petitions, 
Whar Petici- which are the fecond kynd of principles: which are certain general fentences,fo plain, 
exsare, ~ & foperfpicuous, that they are perceiued to be true as foone as they are vttered;&no 
es 4 Man that hath butcommon fence,can,nor will deny them, Of which, the firftis that, 
which is here fet. As from the point e4,to the point 8, who wil de- 
ny,but eafily graunt thata right line may be drawn?For two points a 
howfoeuer they be fet,are imagined to be in one and the felfe fame ~ A . Bae 
plaine fuperfictes,wherfore from the one totheotherthereisfome ` ay 
fhorteft dranght,whiche is aright line .Likewife any two right lines howfoener they be 
fet, are imagined'to bein one fuperficies, and therefore from any one line to any one 
line,may be drawen a fuperficies. ‘tne -> 4 
=y 


2 Toproducea right line finite, ftraight forth continually, 


As to draw in length continually the right line 4B, who will 
pot graunt? For thereisno magnitude fo great, but that there 4 p € 
may beagreternorany fo litle, but that there may bea ae a g 
l aline 


of Exuclides Elementes. Fol.6. 


aline is a draught from one point toan other, therfore ftom the point B, which is the 
ende of the line e4 B,may-be drawn a line to fome other point,as to the point C, and 
fromthatto an other,and {o infinitely, 9.) 0 0 8 ea as. S, E 


3 Vponanycentreandat any diftance,to deferibea circle. 


A playne fuperficies may in compafle be extended infi- 
nitely: as from any pointe to any pointe may be drawen a 
right line, by reafon wherof it commeth to paffe that a cir- 
cle may be defcribed vpon any centre and at any {pace or 
diftance.As vpon thecentre Aand vpon thefpace.4 B, ye | | 
may defcribe the circle BC, & vpon the famecentre,vpon -p b 
the diftance 4 D,ye may defcribe the circle D E,or.vppon.- 
the fame centre_4,according tothe diftaunce 4 F, ye may 
Gee the circle F G, and fo infinitely extendyng your 
pace. ne S Ala: 


4 All rightangles areequall the one to the other. 


This peticion is moft plaine, and offreth it felfeeuen tothe 4 p 

fence. For as much asa right angle is caufed ofone rightlyne l 
falling perpendicularly vppon an other,and no one line can fall | | 
more perpendicularly vpõ a line then an other: therfore no one . . B 
right angle can be greater thé an other:neither do the length or - | . 
fhortenesofthe lines alter the greatnes of the angle.For inthe lË == 
example, the right angle 4 B C,though it be made of much lon- 
ger linesthenthe right angle D E F whofe lines are much fhotter, yetis that angle no 
greater then the other.For if ye fet the point E iuft ypon the point B,then thal the line 
E D,cuenly and iuftly fall ypon the line 4 B,and theline E F,{hall alfo fall equally ypon 
the line B C,and fo fhal the angle D E F,be equall to the angle.4 8 C,for that thelines 
which caufethem,are of like inclination, . . i oo no 

It may evidently alfo be fene at the centre ofa circle, For if 
ye draw ina circle two diameters, the one cutting the other in 
the centre by right angles, ye fhall deuide the circle into fowre 
equall en which eche contayneth one right angle, fo are 
all the foure right angles about the centreofthe circle equall. 


5 VV hen aright line falling vpon two right lines doth make on one em the 
Sefe fame fyde, the two inwarde angles lefe then two right angles, then 
Jhal thefetwo right lines beyng produced.at length concurre on that part, 

in which are the two angles lefse then tworight angles. . 


A 


Asiftherightline 4 B fall ypon two right lines, 
namely,C D and E F,fo thatit make thetwo inward 
angles on the one fide,as the angles D HI& FIH, 
leffe then two right angles (asinthe example they 
do) the faid two lines C D, and EF, being drawen’ 
forth in légth on that part, wheron the two angles 
being lefe thé two right angles confift, halat légth 
concurreand mecete together: asin the point D,as 
itis eafie to fee, For the partes of the lines towardes D F,are more enclined the onc to 

Cie the 


T he fer St Booke. 
the other, then the partes of the lines towardes C E are, Wherfore the more thefe parts 
-are produced ,the more they fhall approch neare and neare;till at length they thal mete 
in one point. Contrariwife the fame lines drawn in légth-on the other fide,for that the 
angles on that fide,namely, the angleC # Band the angle E I A,are greater then two 
right angles, fo muchas the other two angles are leffe then two tight angles, hall ne- 


A mete,but the further they are drawen,the further they fhalbe diftant the one from 
the other. e i "Y 


6 © That two right lines include not a fuperficies,. 


Ifthelines 4B and AC, beingright lines, fhouldinclofe 
a fuperficies,they muĝe of neceflitie bee ioyned together at B 
-both the endes,and the fuperficies muit be’betwene thé.Ioyne 4 <7 i 
them onthe one fide together in the pointeA, and imagine 
the point B to be drawen to the point C; fo fhall the line :4 B, 


fall on the line 4 C,and couerit,and fo be all one withit, and neuer inclofe a {pace or 
fuperficies, 


Cc 


+ $æ Common fentences. 


> a Thinges equallto one and the felfe fame thyng: are equall alfo the one 
»_. tothe other... w jp- gir 

Whatcommoe 0 ‘After definitions and petitions,now aré fet common fentences,which are the third 

featencesare. amd lah kynd of principles. Which are certaine general propofitids, commonly known 
ofalimen,of themfelues moft manifeft & cleare,& therfore are called alfo dignities not 

Difference se. Able to be denied ofany.Peticions alfo arë very manifeft,but not fo fully as are the cõ- 

twene peticions mon fentences,and therfore are requited or defired to be graunted. Peticions alfo are 

€9 common fes- more peculiar to the arte whereof they are: as thofe before put are proper to Geome- 

genc, try: but common fentences are generall to all things wherunto they can be applied, 
Agayne, peticions confiftin ations or doing of fomewhat moft eafy to be done: but 
common fentences confift in confideration of mynde, but yet of fuch thinges which * 
are molt eafy to be vnderftanded, asis that before fet. 


As if the line 4 be equallto theline B,And ifthe line C B 
‘be alfo equali to the line B, then of neceffitie the lines a 
Aand C,fhalbe equal the one to the other,So isitinall Sy c 


fuperficieffes,angles,& numbers &inallother things =~ ————— 
(of one kynde) thatmay be compared together. 


“2, Andifyeadde eguall chingestoequall:hinge:the whole fhalbe equall, 


Asiftheline 4 B be equal to the line CD, & tothe A 
line 4 B,beadded the line B E,&totheline CD, be - 
added alfoanotherlineDF,beingequaltotheline o.  - ot OSR. 
E E,fo that two equal lines,namely,8 E,and DE be | << 
added to two equall lynes c4 B,& C D:thenfhalthe — ` = 
whole lyne ef E, beequall to the wholelyne CF, and fo of all quantities generally. . 


3 Andif from equall thinges,ye take away equall thinges: the thinges res 
-mayning [halt be equall, sy 


As 
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Asif from the two lines 4B.and CD, being - 


equal,ye take away two equalllinesmamely,EB A a “i, T io 
and FD, then maye you conclude by this com- - — a Po m ie 
mon fentence,that the partes remayning,name- iC ae al Koren 


ly,.4 E,andC F are equall the one tothe other: 
and fo of allother quantities, ~ 


4 And if from vnequall thinges ye take awaj equali thinges: thethyn ges 
which remayne fhallbe vnequall, ` an ON p aiir 


As ifthe lines 4B,andC D, be vnequall,thelince7B,beyng yoo - EDB 
longer then theline C D, & ifye take fro them two equall lines, = 
as E B,and F D:the partes remayning,which are the lines eZ E 
and C F (hall be ynequall the one to the other,namely, the lyne 


24 E,fhall be greater then the line C F,which’is ener true in all quantities whatfoeuer, 


5  Andifto vnequall thinges ye addéequall thinges: the whole fhall be yn- 
equall, d 


Asif ye haue two vnequal lines,namely, 4 E the greater and E B 
C F the lefle,& if ye adde vnto thé two equall lines, EB & FD, — ~ 
then maye ye conclude that the whole lines compofed are vn- e e 
equall: namely, that the whole lyne e4 B, is greater then the po 
whole lineC D and fo ofall other quantities. © 


6 Thinges which are double to one and the felfe Jame thing: are equall the 


one to the other, 
Asifthe linee-4B bedoubleto the line E F,andifalfothe 4 z 
line CD,be double to the fame line E F: thémay you by this .-——-——+_-_—+ 
common fentence conclude,that the two lines e4 B,& CD, E e 


are equall the one to the other,And this is true in all quanti- 
ties,and that not only,when they are double, but alfo if they 
betriple or quadruple, or in what proportion foeuer it be of 
the greater inequallitie. Which is when the greater quantitie is compared to theleffe. 


G Y D 


7 Thinges which are the balfe of one and the felfe fame thing-are equal the 


one to the other. 


Asif the line 4 B,be the halfe of the line E F, and if the lyne 
C D; bethe halfealfo of the fameline EF: thenmayyecon- = 


clude by this common fentence,that the two lines e4 B and £ F 
CD, areequallthe one to the other. Thisis alfo true in all Z 
kyndes of quantitie,and that not onely when it is a halfe, but &————2 


alfo ifit be a third;a quarter, orin what proportion foener it i s 
be of the leffe in equallitie. Which is when the leffe quantitie is copared to the greater, 
SS EN s s 


S Thinges wh he 


+o 4 
7 4 
D a ig 
ree together: are equall the one to the other, 
j AN # ‘a 3 
Such thinges are fayd to gree together,whiche when they are applied the oneto 
the other: or fet the one ypon thé.other,the one excedeth not the other in any thyng, 
oa Cine As 


What proportia 
on of the gren- 
ter inequality i 


What proporti- 
on of the leffe 
inequalitic i, 


What a Propo- 
[Ern it. 


Propofttions of 
gma fortes, 


Whata Pre- 
Elne Se 


E hata Thee 
PERS # « 


) _ The fir St Booke 
Asifthe two triangles 4 BC, and DEF, were applied À © p 
theone to the other,and the triangle 4 B C, were fet y- 5 
ponthe triangle D E F,if then the angle 4, do iuftly a- 
greewith the angle D and the angle B with theangle E, 
and alfo the angle C, with the angle F: and moreouer if 
the line 4 B,do iuftly fall vpon theline D £,and the line 
4 C,vpon the line D F,andalfo the line B C, vppon the 
linc E €, fo that on eucry part of-thefe two triangles, . / . 
there isinftagreement, then may ye conclude that the ek 
two triangles are equali. i 


by 


9 Euery wholeis greater then his part. 


As the whole is equal to all his partes taken together, fo is itgrea- 
ter then any one part therof,Asifthe line CB bea.part oftheline.4..4 . c B 
Z,then by this common fentence ye may conclude that the whole oe aa 
line 4 B, is greater then the part, namely, thé the lineC.B,And this 
is general in all thinges. any) ae 


4 


hoe 0G! MS he a . 
, He principles thus placed & ended, now follow the propofitions, which 
xg are {entences fet forth to be proned by reafoning and demonftrations, 

+ ESN and thetfore they are agayne repeated in theend of the demonftration, 
al AS, For the propofition is euer the conclufion, and that which ought tobe 
S proued. À ; 


Propofitions are of two fortes, the oneis called a Probleme, the other a Theoreme, 


AProbleme,is a propofition which reqnireth fome ation, or doing: as the makyng 
of fome figure,or to deuide a figure or line,to apply figure to figure,to adde figures to- 


gether,or to fubtrah one from an other,to defcribe,to infcribe,to circumfcribe one fi- 


gure within or without another, and fuche like, As of the firft propofition of the firft 
booke is a probleme, which is thus: Upon aright line genen not bemg infinite,to defcribe ane- 
quilater triangle or a triangle of three equali fides. Forinit, befides the demonftration and 
contemplation of the mynde,is required fomewhat tobe done: namely, to makean 
equilater triangle vpon a line geuen. And in the ende of cuery probleme, after the de- 
monttration, is concluded after this manner, Which is tbeshing, which wasrequired tobe 
dones onan T : 


A Theoreme,is a propofition which requireth the fearching out and demonftration 
of fome propertic or pafflion of fome figure: Wherin is onely {peculation and contem- 
plation of minde,without doing ot working of any thing. As the fifth propofition of 
the firt booke,which is thus,e4a Iofceles or triangle of two equali fides hath his angles at the 

bafe,equall the one tothe other,eec. is a Theoreme.For in itis req uired only to be pro- 

j ned and made plaine by reafon and demonftrati6, that thefe two angles be 
equall,without further working or doing, Andin the ende of euery 
Theoreme,after the demonttration is concluded after this ma- 
ner, Which thyng Was required to be demonstrated or proned. 


of Euclides Elementes. Fol}. 
sæ The firft Probleme. Thefirf Propofition. 


Upon aright line genen not beyng infinite, to defcribe an e- 
quilater triangle,or a triangle of three equall fides. 


Serer SA It is required vpon the line AB, to defcribe an es 
Nes : & quilater triangle namely a triangle of three equall 
ie 22 fides. Now therfore making the centre the point A 
Ya p oand the fpace A B,deftribe( by the tbird peticion) 
e la circle B C D:and agayne (by the fame ) makyng 


SC IA AING the centre the point B and the fpace BA,defcribe 

| re GN another circle ACE. And(by the firft peticion) 
UST SENS SZ from the point C,wherin the circles cut the one the 

other „draw one right line to the point A,and an 

other right line to the point B.And forafmuche 

as the point A isthe centre of thecircleC BD, 

therfore (by the 15. definition )the line AC ws es 

gualltotheline AB: Agayne forafmuch asthe (D A 

point B is the centre of thecircle C AE, thers 

fore (by the fame definition) the line B C is ea 

quall to the line B A,Andit is proued, that the 

line AC wequall to the line A B : wherfore ei- 

tber of thefe lines C A and CB, is eqnallto the . 

line A Bz but thinges which are equall to one and the fame thing are alfo equall 

the one tothe other( by the firft common fentence )wherfore the line C A, alfo 

is equall tothe line C B, VY herfore thefe three right lines C A,A B, and BC 

are equal the one to the other VV herfore the triagle A B C is equilater VV bers 

fore vppon the line A'B, is defcribed an equilater triangle AB C. VY herfore 

vppon a line genen not being infinite, there ts defcribed an equilater triangle, 

VV hich isthe thing, which was required to be done. 


SOOO Uppofe that the right line geuen be AB. 


A triangle or any other rectilined figure 1s then {aid to be fet or defcribed 
vpon a line,whea the lineis one of the fides of the figure, 


This firft propofition is a Probleme,becaufe it requireth ate or doyng, namez 
ly,to defcribeatriangle.And this is to be noted,thateuery Propofition, whether it 
bea Prebleme,or a T heoreme,commonly containeth in it thing genen anda thing regni- 
redto be fearched ont: although it be not alwayes fo, And the thing genen,is euer {et be- 
fore the thing required.1n fome propofitions thereare more thangs geué then one, 
and mo thinges required then one,1n {ome theres nothing geuenat all, 


Moreouer euery Probleme eT heoreme, beyng perfect and abfolute, ought to 
haueall chefe partes namely . Firft the Propofition,to be proucd. Then the expofition 
Cann which 


Constructicn. 


Demonttration 


Thing genen. 
Thing required 


Propofitien, 
Expofitin, 


Derermination. 


Cenflructson 


Demenftration. 


Conclefion. 


« 


Cafè., 


The thing geuen 
a this Pro- 
bleme. 

The thing 
required. 

The propofitioz. 
The expofition. 
The deterwzs oe 
mation. 

The confiructso 


The demonftra= 
ZIET 


Lhe perticuler 
conclufion. 


The Grinerfalt 


conclefion a 


The note where 
by it is kuowne 
go bea Prg- 
bleme, 


Nocafès inthys 
propafitson. 


Three kindes of 
demioaflration. 


The firf Booke 


which ts the explication ofthe thing geuen. After that followeth the determinati’, 


which is the declaration ofthe thing required, Then is fet the construétion of {uche 
things whichare neceflary ether forthe doing of the propofitid,or for thedems 
ftration, Afterward followeth the demonstration, which is the reafonand proofe of 
the propofition, And laft ofall is pur the conelufion, which is inferred & proued by 
the demonflration,and is euer the propofition,Butall thofe partes are not of ne- 
cefficie required in cuery Probleme and T heoreme, But the Propofition, demonstra- 


tion,and conclufion,are neceflary partes ,8¢ can newer be abfent: the other partes may 
fomety mes beaway, | so y 


Further in diuers propofitions,there happen diuers cafes: which are nothing 
els,but varietic of delineation and conftru€tion,or chaunge ofpofition, as when 


pointes,lines fuperficiefles,or bodies are chaunged. V Vhich thinges happen in 


‘diners propofitions. 4 


M Ow then inthis Probleme the thing geuen,is the line geu: the thing required,tobe 

ferched out is,how-vpé that line to deferibe an equilater triangle, The Pro- 

pofttion ofthis Probleme is „Opon a right line genen uot beyng infinite,to defcribe an equilater tri- 
angle. l b 

The expofition is Suppofe that the right line geuen be AB, and this declarech on ely 

the thing genen T he determination is {tis required upon the line cA B, to defiribe an equilater 


triangle: tor theroy as you e, is declared onely the thing required. The construftien bee : 


ginnech atthefe wot ds, Now therfore making the cetrethe point A, the [pace A B, defiribe 
(by the third peticion)a circle @c,and continueth yntil you cometo thefe wordes, dud 
Jorafmuch as the point A ec.Forthethertoare defcribed circles and lines, neceflarye 
both for the doyng of the propofition, andalfo for rhe demonftration therof, 
V Vhich demonftration beginneth atthefe wordes: eAad forafinuche as the point A isthe 
centre of the circle C B D ec: And fo procedeth til! you come to thefe wordes Pher- 
fore upon the line A B is deferibed an equilater triangle A B C.For vntill youcome thecher, 
is,by groundes before fetand conftructions had,proued,and made euident, thar 
the triangle made, is equilater.and theninthefe wordes,Wwherfore upon the liner AB, 
es defcribed an equilater triangle et B Cois put the firft conclufion,For there are common- 
ly in exery propofition two conclufions:, the one perticuler,the other vniverfal: 
and from che feft you goto thelaft. and this is che firftand perticuler conclufi- 


S 


on,for that ieconcludeth,that vponthelyne A B 1s defcribed an equilater triã- ` 


gle,which isaccordingto the expofition,after it,followeth the laft and vniuerlal 
conclufion,wherfore upon aright line genen not being infinite ws defcribed an equilater triangle. For 
whether che line geuen be greater or leffe then thys lyne, the fame conftru&ids 


and demonftrations prouethefameconclufion. Laft ofallisadded this claufe, , 


Which is thething which Was required to be done: wherby as we haue before noted,is de- 
clared,that this propofition is a Probleme and not aT heoreme. as for varietic ofca- 
fes in this propolition there is none,for that the line geuen,can haue no diuerfi- 
ticof pofition. — l 

As you haue iu this Probleme fene plainelye fet foorthe thething genen, and the 
thing required, moreouer the propofition,expofition,determination, construction, demonftration, 
and conclufion( which are generallalfore many other both Problemes and T'heoremes ) 
fo may you by the example therot diftin@ them,and fearche them outin other 
Problemes and alfo T heorenes.. i : : 

hi s 

» This alfo is to be noted,that there are three kyndes ofdemonftration, The 
one is called Demonstratio a priori,or compofition, The other is called Demonstratie 

‘ l id 8 pofterioré. 
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aposteriori,or refolution, Andthe third is a demonftration leadyng to animpof-, 
fibilitie. © sol tis thy a8 ; 


_ A demonftration 4 prieri,or compolition is when in reafoging, from the prin- oera 
ciplesand firt groundes,we paffe difcending continually ,till after many reafons opie 
made,we comeat the length to conclude that, which we firft chiefly entend. And 
this kinde ofdemonftrationyfeth Euclide in his bookes torthe moft pare, í 
A demonftration 4 posteriori or refolutionis,when contrariwife inrcaloning, we = Shs e 
paffe from the laft conclufion made by the premifes and by the premiffes of the oe rice 
premiffes,continually afcending,til we cometo the firft principles and grounds, 
which are indemonftrable,and tor theyr fimplicity can fuffer no farther refolu- 
tiom ee e n g har} 

A demonftration leadyng toan impoffibilitie is thatargument, whofe cõ-* Demunfiratiog 
clufion is impoffible: that is,when irconcludeth directly againft any principle, pa " 
or againft any propofition before proued by principles, orpropofitious before. p Dapet 
proued, aii i Ws pe 

Premiffes in an argument,are propofitions goyng before the conclufion Premiges whar 
by which the conclufion ts proued, —_ e they ares 
Compofition paffethfrom the caufe to theeffect,or from thinges fimple to 
‘ thinges more compounded. Refolution contrariwife patfeth from thinges com- 
pounded to thinges more fimple,or from the effect to the caufe, = 
Gompofition or the firt kynde ofdemonftration, which paffeth from, the 
principles,may eafely be fene in this firft propofition of Euclide, Thedemon. peg Mr 
` ftratıon wherof beginneth thus, And fora{much, asthe point A. is rhe centre of. sor, 
thecircle C B D, therfore theline AC, is equal tothe line AB. This reaien (you: Ff reafin, 
fee)taketh his begtnny ng ofa principle, namely jofthe definition of acirclesa nd 
this isthefirft reafon, agaynefora{muchas Bis the centréof the circle C'A E; 
therfore theline B C is equall to the lyne B-A: which 1s the fecond reafon. And’ 
1t was before prouedthat thelyne A C is equall to.theline A B, wherforecither Third reafin. 
ofthefe lines C A & C B is equal to tbe lyne. A Band this isthe third reafo, But. 
_ things which are equall to one the felfefamechyng, are alfo equall.theone.to. 
the other. V Vherfore the line CA is equalito the line CB. and this‘is thefourth 
argument: V V herfore thefe.threc lines CAJA B ;and B ‘Careequall theone1a: Conelufion. 
the other which'is the conclufionyand the thing to be provedi *- hewitt 
“You may'alfointhe fame firft Propofitidsealely takean exapleofRefoluris? 
vfing a contrary order pafly ng backward fro the laft conclufié of the former de- Erarple ofre- 
monttration; til you cometo the firft. principle or ground wheron itbegan, For Sten in rhe 
shelaft argument or realon in compolition,is the firtt in Refolution; se the fir otaa 
incompofition,is the laft in refolution.1 hus therfore muft ye procede, F he-trt 
angle A B.Gis,contained ofthreeequall right linesynamely;A BA Cand RC} 
and therfore ivisan equilater triangle by the definition of an equilacer triangle: 
and this isthe-firlt realon, That the three lines beequall, isthu's proued. The So7drsa/or, 
tines A C and'C B are eqitall to the line A B}wherfore they are €quall the one to 
the other: andthisis thefeeond realon. THarthélines AB and B GA L ie Terreni 
thus proved: Tibelines 2 Bancare drawen from thecentre of checircle A 
j a iea P a E RA a tae A tL = cs Vie: > ere 
CE;to the circamferenceofthe{ame: wherforethey ate equall by the defiaitiG Fe#77h reafin 
ofacirclepandichis is the third sealon, Likewife thar thelines‘A C and A B,are "he Mie 
pe Pe aN sila coils Ree tA oT ME Wits Lowe Dil pee equall: faiusier, MN 
sui Ay 
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An example of 
conpofition im 
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Second reafoz. 
{ 


Fourth reafore 


Bor to defcribe 
esse Ufcfeeles © 


eréaagle, 


~ ofthe circle C D E ynto the circumfe-‘ 


Flew to deferibe 
a Scalen. 


_ tworightlines,which let bee ZG and B - 


= The firft Booke 
- equall,is proued by the fame reafon. Forthe lines A Cand A Biare drawn from 
the ceutre ofthe circle B C D: wherforethey areequallby the fame definition” — 
ofacirele: this 1s the fourth reafon or fillogif{me, and thus is ended the whole 
réfolution: for thaty ou are come toa principle, which is indeméftrable, & can 
not berefolued, issi i 


Ofa temonftrationleading toan impoffibilitie,orto anabfurditic, you may 
have an example in the fourth propofition of this booke, 


en addition of Campanus. 


Vtnowe if vpon the fame line genen, namely, ef B, ye wil defcribe the other two 
“kinds of triangles, namely,an //o/celes or a triagle of two equal fides, & a Stalenon or 
a triangle of three vnequall fides.Firit'forthe defcribing of an //o/celes triangle prodice , 
the line 48 on ether fide, vntillit concur with the circumferences of both, the circles, - 


_ inthe pointes D and Fand making the centre the point 4,defcribea circle H F gG ac- 
_ cording to the quatity,of the line AF, i 


Likewite making the centre the poynte 
£ defcribe a circle AD G according to 
the quantitie of theline 8 D . Now thé 
thefe circles fhali cut the one the other «>: 
in rwo poyntes, whichletbe Aand G; m3 ye za 
And let the endes oftheline genen bei. 
ioyned with one of the fayd fe&ions by 


G. Ard forafinucke as thefe twolines ` 
AE and A Dare drawen fro the centre 


Sce therof, therfore ar they equal. Like. - 
wife,the lines 8 Aand Z F, forthat they:-\ 
are drawen from thecentre of thecir-.; 
cle E-4CF to thecircumference ther- 
of,are equal. And forafmuchasetherof, 
thelinese%Dand Z Fis equal tothe 
dine 4B therfore they areequal théohe’™ . oe we 
to'the other, Whertore putting the line 4 B c6moto thé both,the whole line BD fhat- 


n 


u 


Veeguali to'thewholelihe e4 F.Bat BD isequalto 8 G,for they are both drawen fró 
the-cétre of the circle¥Z.D G tothe cireumferéce therof-And likewife-by the fame reas 
fen theline A Fis equal to the line e4 €; Wherfore by the cémé fentéce the lines AG 
and 2G are equal the one to the other,and either of thém is greater then the line 42, 
for that either of the two lines B Dande Fis greater then theline 43, Wherfore ve 
pon the line geuen is defcribed an //ofceles or triangle of tivo Pag d: o ec aa j 
-Ye may alfo defcribe vpon the felfe fame line a Scaležon , or trianglé of three vne- 
quail fides, ifby two right lines, yé ioyne both the Endes of the litte geuen to fome dhè 
point thatisin the circumference of one of the two greater circles;fo that thar poynht 
be'notin one of the two fections,and that the line DFdo not concurwith it, when it 


is oneither fide produced continuallye and dire@lyc,For let thepoynte Kibe takehin 


the circumference of the circle 7 D.G and let it not be in any of the fections y neyther 
let the line D F concurwithit,whenitis produced continually and-dire@ly vnto,the 
circumference therof,And draw thelelines A Kand B K,and the linee-4.K thalcut.the 
circumference ofthe circle HEG. Let itcut itin the poynte L : now then by the 
cominon fentence the line B XK thalbe equal to the'linee# L,for(by the definition ofa 

cigcle)theline B Kis equall to theline B Gand the line'# Lis equal to the line 4G 
which is equal.to the line B G,Wherfore the line e£ Kis'greater then'thelinie BK ahd 
by the fame reafon maye it be proned that the line B Kis greater then the e B, 

‘ : Wherfore 


of Euclides Bleirentes.  . Folto. 


Wherfore thetriangle ABK confifteth of three ynequal fides. And fo vane yeypon the 
line geuen, deferibed all the kiades of trianglés, oe a - 
- “Thisisto jii üoted, ARIM will T ind re. 
dely not regarding demonftration vponaline geucn ‘defcribe 
a triangle of three equall fides, .he neederh wot to'deferibe' the“ 
whole forefayd circle,butonely alittle part of eche: namely,. 
wherethey cut the one the other,and fo from the point, of the: 
{e&tion to draw the linesto the endes oftheline. Boucns ASAD. 
this figure here pur, : on 
and hkewife,ifv pon me Auioel he will decribea trian ue z. 
gle oftwo equall fy des, let him extende theconipafle accor | 
ding tothe quantitie that he will haue the fyde tobe, whether’ ° 
longer then the line geuen or fhorter: and {oilfaw onely alis ‘2 
tle part ofechecircle,where they cutthe one che other, éc fd 
the point ofthe fe&tion draw the lines to theende.of che line  / 
geuen. Asinthe figureshereput, Note chat iùthis the two 14 
fy des muft be fuch,that bey ngioyned fogernths they be lon- , 
ger then the line geuen, 

And fo alfo 1fvpon thefaydright line ie will deferibe a 
triangle of three vnequal fydes let him exrend the compaffe.’ 
ith according to the quantitre that he will haye one ofthe 
vtiequall {ydes to be, and fo draw alittle part of the circle, f 
thenexrend it according to rhe quaatitie: that he wil haue the: 
other vnequal fydetobe sand dtaw hkewy fe'a little part ofthe 
circle,.and thar done, dent the points of ee ene the- “a 
lines to the endes of the line gcuen,as inthe figure here put.Note tharin this the 
two fides muftbe fach, tliat: the E ee ancy nee to site quarts may 
cutthe one: “Ia y å aariaa à 


y es Freeney 
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The fecond Pillan R “De yom Pripfitio tion, i 


Fri A pointg genen, to draw å righi line equal toa rightline genene 


Bae È ite FW p ppofe that the point. gene Ebe Ae * le the right line ege 
SABC ee Geos fia 

isrequiredfro nb aie yet Oe AR, 
Ce w K A te point 4 A, te 
7 3 IN ‘ rawe aright 
CH pF SAN Lyne eal to 

es the line BOY: 
Draw (by ae ai A fromthe | 
paint A tothe poynte B arigh tline A 
B: and vpon theline AB defcyibe(by -N 
the firft propoft tið) an equilater tria 
angle and let the fame be DA Band 
extéd »by the fecond peticio, theright od aaisan Pr gine 2 
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How to deferibe 
au equilater trs 
angle redily eS 
mechanically. 


How to deferibe 
an Ifefceles tris 
axngleredily, 


How to defcribe 


` aScalenam tria 


angle redrly, 


-E 


Confiratos, ° 


Demenfration: 


: the circleC G Hi, therfore( by theis, 


` iseguall to thedine D G:of which the 


. The first Booke 
and F (by the third peticio)making the centre Band thefpace BC defcribe a 
circle CG H: ex againe(by the fame )making the centre D and the {pace DG 
defcribea circle GK L, And forafs ' 


much asthe pointe Bis the centre oj 


definitia) the line B Cis equal to the 
line BG:and forafmuch as the poynt 
Dis thecentre of the circleG KL: 
therefore by the fame )the line DL 


line D Ais equall toa line D B(by 
the propofttio going before) wherfore 
the refidue namely,the line A Lis en 
qual to the refiduc namely tothe line 
BG(by the third common fentence) 
And itis proued that the line BCis es: io mate 

quall to the line B GVVberfore eyther of thefe lines A L er BCis equal to the 


3 a 


. line BG But things which are equallto one and the fame thing are'alfo equall 


‘Pwo thinges ge- 

‘gen sn this pro- 
pofition, i 
Fomer cafes sn 


ghis prepofition. 


Whe firs cafe. 


She fecond cafe? 


The third cafe. 


‘As for exdple,ifit were in the point, which _ 


the one to the otber( by the firft commo fentence.)VVberfore the line AL is es 
qual tothe line BCVV herfore from the poynt gene namely 4 is drawn a right 
line AL equallto the right line genen BC: which was required to be done. > 


.- Of Problemes and Theoremes,as we hane before noted,fome haue nocalesatall; 


which are thofe which haue onely one pofition and conftruction:and other fome haue 


many and diuers cafes:which are fuch propofitions which haue diuers defcriptions & 
conftructions,and chaunge their pofitions. Of which forteis this fecond propofition, 
whichis alfo a Probleme. This propofition hath two thinges geuen:Namely,a pointe, 
and aline:the thing required is,that from che pointe geuen wherefoeuer it be put, be 
drawen a iine equall to the line geuen Now this poynt geuen may haue diuers pofitiés 
For it may be placed eyther without the right linc geuen,or in fome point in it. Ifit be 
withoutit, either itis on the fide ofit,fo that the right line drawen from it to the ende 
of the right line geueti maketh an angle:or els it is put directly vnto it,fo that the right 
Jine geuen being produced fhall fall vpon the point geuen which is without,Butif it be 
in the line geuen,then either it isin one of the endes orextreames thereof: or in fome 
place betwene the extremes.So are there foure diuers pofitions of the poyntin refpect 
of the line. Wherupon follow diuers delineations and conitruGions, and confequent-. 
ly varietic of cafes. 3 i 


For the firft cafe the figure before put,ferueth, - n 


To the fecond caf the figure hereonthe. 
fide fet belongeth. Andas touching theor- `- 
der both of conftruétion and of demon{tra- : - 
tion itis all one with theArft, í 


The third cafe is eafieft of all,namely,whé 
the poynt geuenisin one of the extreames, ` 


of Euclides Elementes. Fol. 


is one ofthcextreames of the line BC’. Then 

making thecentrethe poynt C,and the {pace 

CB defcribe a circle B L G:and from the cen- 

tre C drawe a line vnto the circumference, 

whichlet the C L,which by the definition of. 
acircle,fhalbe equall to the line genen BC, 

“i "The fourth cafe as touching conftru@ion 
herein differeth from the two firfte 5 for that 
whereas in thé you are willed to draw a right 
line from the poynt geuen,namely , 4,tothe | 
poynt B which is one of the endes of the line 
geuéhere you fhal notnede to draw that line, 
for that itis already drawen,As touching the- 
reft,both in conftru@ion and demonitration 
you may proceede asin the two firfte. Asitis 
manifelte to fee in thys figure here on the fide 
put 


This propofition for the playnes & eafi- 
_ nes thereof,feemeth to be asit were a princi- 
ple,and may eafly mechanically be done. For 
opening the compaffe to the quantitye of the 
line geuen, and fetting on foote of it fixedin 
the poynt geuenand marking with the other 
another poynt-wherfocuerit fall, & fo by the 
firft peticion drawing a rightline fró the one 
of thofe poyntes to the other,the fayd righte 
line hall beequall to the rightline geuen: yet 
in deedeisitno principle, forthatit may by ` 
demonftration be proved: but principles can 
not be proued,as we haue before declared. 


Se The 3, Probleme. The 3.Propoftion. | 
Two vnequal right lines being geuen,tocut of from the grea- 
ter a right lyne equall to the lefe, : 


P enama 


; 9 A S Vppofe that the two vnequal right lines genen be ABE 


N K J% e< C, of which let the lyne AB be the greater. It ts requia 


i 
= 
gE 

‘ty a5 ‘of 


an Zire line equal to the right line C, which is the lefe linedraw¢ 
VIERA | Nn, by the fecond proposition )fro the point A aright line 
4 LES Asiya Y Aa SN x . $ 
v a: equal to the line Cand let the fame be A D:and making 
(ESS) ane ; 


being} greater, aright linea Eequall to theleffes/ -n -P ai 


lyne, namely, to C: which was required tobe done. Dje This 


The fourth cafe. 


This propofition 
though st be Gen 


` ry eafieto be 


done mechania 
cally yet isna 
prisciple, f 


the centre Aand the pace AD deferibe (by thethirå . 


Pwo thinges pe- 
| meni this pro- 
ofrio: 
iners cafes in 
fte 


The frf cafe. 


The fecond cafe, 


Lherhird cafe, 


Thefoarth cafe 


Lhe fifth cafe, 


The fixe csfe. 


end where they are 1oyned together , & the {pace 


and tHe eter foe ul pate or conil A Ps. mi 3: 
; a OCLs kas 5 Pe: 


When the wneaiail lines geuen are difti nét the one from the other, the figure be- 
fore put carat w 


If they be ioyned together at one oË their’ Ibe ss 
ends, itis i to do. For making the centré tha” 


E a £ 


the corns, lefcribe acircle: whiche Mäll ofne=” 
the greater fincas equall the leteliaee asiti 
is pläyne to {eein thefigure here put. ` r atj 


But ifthe onecut the other in one of the: exe ae 
tremes.As for ex4ple : Suppofe that the vnequall ~ 
right lines geuen be 4 Band C Djof which let fe a 
line CD bet thé greater : And let the line. CDeut - 
the line 4 Binvhis extreame C Then making ¢. the :. 


centre A and thé {pace AB sdefcribe a circle B cee 


ei: 


iter at 


a and the, {pace EE cate a tittle G F. likes = Oe 
a a circle G L.Now. Da uch asthe, line: EE. 
is eġùall to’ the line! EG (Por Fis ‘the: centre) of 


fore the refi ‘due Fis equali to the radeto 
Boethe lines ££ isequall tothe. line 4B ford ; 
is ‘the centre, wher efore alfo theline CG i is equal, . 
ö'shkeline 4 BBut the line CG isl leqnall EON 
theline C Lyforthe point Cis thecentresWhered) aie ho 
fore the line ARI is equall è to theline ee Wheres, : 
fore from the line C D is cut ofthe lite CL which: 
isequalt fo the lite’ AB. ww ay y L ; Ho weeds 9 
eins bam a i od i hua d gethads at! 
we ': But nawet, CD belette then AB gud let it cut 4B, . 
by his extreathe C . Now then eyther it cuitterh fein the & i 
middeft or not in the middeft.Firfletit cutitif the id + 
deit:then C Dis ether the halfe'of Ab; 8 fo iss iCequal 5 
to CD, we a 
i Oritisleffe then the halfe? and thet making the he T 
centre C & the fpace C D de(cribeacitdteswhich' ‘thal Hit’ 
of from the line ef B aline equal tothe line € Dsn Tule FAK 
Wr itis greater then thehalf.And thé: KORE epoint MATTS 
A prtthe line 4 F equall to thedine’ CD; by theitecond ae 


And making the centre 4 & the'fpaced F.déeribed dire’. \ ‘ 


S AR is 


cle; which fhall curoffrom theling AR, aline igguàlltosu ENER 
theline 4AF tharis jvnto the ling a dD. 


; Bug y fe roa r 
4 ao) Was" yy 
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ent tk 


of Euclides Elementes. Fol.12. 


But ifthe line C D do not cut the line 4B in 
the midft: C D fal either be the halfeof the line, 
A Bor greater then the halfe, orleffe.IfCDbe ` 
the halfe of A B,or lefe then the halfof A B,thé 
making the centre C,and the {pace C D defcribe 
a circle whiche hall cut of from the lined P a 
line equal to the line CD, 


The fenenth EF 
` eight cafes. 


But ifit bé greater then the halfe,then againe. `; 
ynto the point ef put the line 4 F equal tothe 
line C D (by the fecond propofitio; ) & making 
thecentre 4, and the {pace 4 F deferthe a circle 
which fhall cut of from the line 4 B a line equall 
to the line e4 F,thatis,tothe line CD. 


The ninth cafe. 


Butifthey cut thè one the other as the lintes C 
D& AB do, Thé making the cétre B & the {pace 
B A defcribe acircle A F,& draw a line from the 
point Z to the pointC,& produce it to thepoint 
F-And forafmuch as the two rightlines B Fand i` 
C D are ynequall,and the line C.D cutteththe |” 
line B F by oneof his extreames, thereforeitis | 

offibleto cutof fromC D a line-equall to the 
line B F.For how to doit we haue before decla- | 
red,whereforéitis-poffible from cthelineC Dto - 
cut ofaline equall totheline 4 B:or AB and» 
B F are equall the one to the other, G. 


The tenth cafa. 
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Da Mad thefo es 

| festhe conftrae 
‘es oer oe Uae : ee eee mt tate, dion end demo- 
pofition to put to the ende of the greater lyne a line equall to the leflelynie, and (ee ofthe 
fo makyng the centre the fayd ende,and the {pace the lefe line,to deferibea cite frf cafe wif 


ferne, 


D.iiit. If 


ee 


n “2 7 errs 
Pe Arn: a ee 
Can ae thi i v4 . j 4 r 00 é. 4 a 
+ = it Pe A hi 
: ` = : 


This Propofi- Ifa man will me- 
eion,shoughe Chanically and-redis. 
rar) ape ae -4G ar 
afire: € ly do this propofitis 
. anoh eafiete d : 
bedoneme. OD, NOt regardyng 
chanically, demonftration, hee 
ey, s nopris may extende his cõ- 
i paffe accordyng to 
the quantitie of the” \ 
lefelyne geuen, & ~~ 


{o leton foote ther- ag 
ofin ohe ofthe ends Theis = 
of the greater lyne Uae Slee EEE T TENAR 

B PS DS Ayo: gurs. irg CRA 


geuen, andwith the d l CETE- 

other foote markë a pointe in the faid greater line,which fhall cutteof from the 

Jata greater linea line egūaļl to the lefe. The eafines of doing wherof may caule this 

awet propoficton alfo to feeme ynto Ometo bé'tathera ‘ptinciplesthena propofition, 

rants boy. tae Bur to char we hance before in the former propofitionatinfwereds) Son to) 
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ug thn vako oi Nu smaka aduan syn Loe 
Ffthere be two triangles of which two hides of tb one be equal 
_totwofides of the other eche fide to his corre/pondentfide,and 
hauing alfoon angle of the one equal to one angle of the other, 
namely, that angle which ts contayned vnder the equall right 
lines sthe bafe alfo of the one fhall be equall to the bafe of the 
` other and the one triangle fhall be equal to the other triangles 
and the other angles remayning fhal be equal to the other an- 
gles remayning,the one to the other, under which arè  fubten- 
ded equall fides. itr = 


a$ or gs 
sa) ETAN 


eee iT x 


n Suppofe 


of Euclides Elementes. Fol.23. 
\V ppofe that there be two triangles A BCer OD EF, hae 

CVG: uing two fides of the one namely A Band AC, equall to 
ZO NYG rwo fides of the otber,namely,to D E and DF the one to 
CS eR the other,that is, B to D E,and AC to DF -hauyng als 
> To K Llo the angle B A C,equalltothe angle EDF. Then 1 fay 


D 


KE 
win 7 ther angles remainyng are equallto the other angles rez 
mayning the one to the other, vnder which are fubtended equall fydes:that is, f 
the angle ABC is equallto the angle DEF, and y theangle AC Bis equall to 
to the angle D EE.For the triangle ABC exz | 

actly agreyng with the triangle D EF, and the A 

point A being put vpo the point Dex the right 

line AB vpon the right line D E, the pointe B 

alfo fhall exaétly agree with the pointe E: for 
that(by fuppofition )the line A B is equal to the 
line D E. And the lne A B exabtly agreeyng 
with the line DE, the right line alfo AC exatts 

ly agreeth with the right line D F, for that(by , © 
fuppofition the angle B.A Cis equall to theans ` 


~ q 


ERANI) A that the bafe alfo B Cis equall toy bafe E F: <r ythetris ` 
INASEMA jangle A B C is equallto the triangle D E F:and y theos - 


Demons¥ration 
leading taan ` 


abfisrdsties 


gle ED F And forafmuich as the right line AC is alfo(by fuppofition ) equall to ` 


the right line DF, therfore the pointe C exa€tly agreeth with the pointe F. A» 


gaine forafmuch as the pointe C exaétly agreeth with the poynte F, and the . 


point 'Bexaétly agreeth with the point E: therefore the baje B C fhall exactly 
agree with the bafe E F,For if the point Bdo exaétly agree with the pone E, 


and the point C with the point Fand che bafe B C do not exaGly agrewyth ihe ` 
hafe EF, then two right lines doinclude a fuperficies: which (by the to.coman ` 


fentence )is impoffible VV berfore the bafe BC exactly agreeth w the bafe EF, 

and therfore is equall vnto it. VV berfore the whole triangle ABC-exaéily az 
greeth with the whole triangle DE F ex therfore(by the 3, common fentence) 
is equall ynto it. And (by the fame) the other angles remayning exactly agree 
with the other angles remayning and are equall the one to the other: that isthe 
angle ABC to theangle DEE, and the angle AC B tothe angle DFE, If 
therfore there be two triangles,of which two fides of the one, beequall to two 
Jydes of the other eche to bis correfpondent fide,and baning alfo one angle of the 
one equall to one angle of the other, namely,that angle which is céntayned vna 
der the.equall right lines: the bafealfo of the one fhall be equall to the bafe of the 
other and the one triangle fhall be equal to the otber triangle,and the otter an= 
gles remainyng [hall be equall tothe other angles remayning, the one to the oz 
ther ynder which are fubtended equall fydes: whiche thing was required.to be 
demonjftrated. we ie | 


hd 
2 


_., This Bropofition which isa Theorcme,hath two things geuen: namely,the 
5 O equality 


Two thinges gi~ 
Hen inthis prea 


pofition. 


Three thinges 
“regure init. 


How one fide is 
equal to an o- 
sher, E fo gene 
rally bow one 
right line ise- 
qaal to ano- 
‘ther. 


How one redilin 
‘wed angle ss e- 
gual to an other 


Why this parti- 
sele,ech to his 
-correfpondent 
fide,ss pst. 


How one trih a 
igle is equali to 
en arther. 


What the fielde i 


er area of a tri~ 
angle ss and fo 
of any recilined 
; 1g ures P 
Wiat thecir- 
cuite or copaffe 
ofa triangle ts, 
and fo alfo ofa- 
ay refilined f- 


Eire. 


Lhe first Booke 


equality oftwo fides ofthe one triangle, to two fides ofthe other triangle, and 
the equalitie of two angles contayned vnder the equall fy des. In italfo are thre 
thinges required. The equality ofbafe to bafe: the equality of field to field: and 
the equality of the other angles of the onerriangle to the other angles of theoz 
ther triangle, vndec which are fubtended equall fides, 


d 


Onefide ofa play ne figure is equall to an other, and fo generally one right 


lyne is equallto another , whenthe one being applied to the other, theyr ex- 
‘treames agreerogether. For otherwife every righte line applied to any right 


lync,agreeth therwith:but equall right lines only agree inthe extremes. 


One refilined angle is equall to an other reGtilined angle, when one of the 
fides which comptehendeth the one angle,being fet ypon one of the fides which 
comprehendeth the other angle,the other fide of rhe one agreeth with the cther 
fyde ofthe other, And that angle is the greater, whofe fyde falleth without: and 
thatthe letle, whofe fydefallech within, al 


V Vhere as in this propofition isput this particle eche tobis corréfpondent fide, (in 
ftede wherof often times afterward 1s vfedthis phrafethe oneto the other Jit is of ne. 
ceffity fo put. For otherwifetwo fydes ofone triangle added rogether,may be e- 
quall ro two fydes ofan other triangleadded together,’and the angles alfo con- 
tayned vnder the equall {ydes may be equall: and yet the two triangles may not- 
withitanding be vnequall, V Vherenore thata triangle is fayd to be equall toan 
other triangle, whenthe field or areaoftheone is equall to the area ofthe other.’ 
And the area of atriangle,is rhat {pace,which is contayned withia the fydes ofá 
triangle, and che circuite orcompaffe ofatriangle is alinecompofed ofall the 
fides ofa triangle.and fo may you think ofall other re&tilined figures, and jow ~ 
to prouethat there may be two triangles,two {ydes ofone of which being added 
together ,may be equall to two fy des ofthe othera .ded together,and the angies 
contayned vnderthe equall fydes may be equall, and yet notwithftanding the 
twotriangles vnequall, Suppofe that there be two reGtangle triangles: namely, 
AB C,andD E F and let their right angles be B A Cand E D F. and inthe tri- 


angle A B C Iet the fyde AB be3. andthe fyde A C 4, which both added toge- 
ther make’7. 


Andin the 
ttiigle DE 
F, let the fide 
DEbe2.,and > 
the fide D F 
be5swhiche 
added toge - 
ther make al 
fo 7.&lothe B | fra. 
já ITAR one triangle added together,are equall to the fides of the other trids 
gleadded together. Y et are both the triangles vnequall,and alfo their bafes. For 
the area ofthe triangle AB C is 6.and his bafe is 5. and the-arca of the triangle 
D EF iss:and his bale 29.So tharto haue the areas oftwo triangles ro be c- 


4 


A eco 


quall,it is requifite that all the fy des ofthe two triangles be equall, eche to hys 
l correfpondent {yde, It happenechalfo fomety mes in triangles, that the areas of 


wife 


- ghem beyng equa!l theirfydes added together fhallbe vnequall, and contraris 


of Euclides Elementes. - Folitg.. 


wife,their fides beyng equall,theirareas be vnequall.s in the(e figures here put 


itis plaine to fee, In the firft 12 
example the areas ot the two ts i 16 
triangles are equal, for they are 18 


eche 12,and the fides in ech ad - 
ded together are ynequall, for 
in the one triangle the fides ad- 
ded together make 18, and in 
the otherthey make 16. But in 4 4 
thefecondexapletheareasof ©  .° © 

thetwo triagles are vnequal, ` 

for the oncis 12,and th’other 
is 15, But the fides added tos » 
gether in eche are equall, for 
inechethey maker... 


: Thatangleis faid to fub- 


re A cs i "o l h How an angle 
cendafide ofatriágleswhuch 4. Ln E et ET 
is placed dire@tly oppofite, - : a fide:and a fide 
szagainft that fide, That fide | an angle. 


alfo 1s fayd to fubtend an an- k 
gle,which is oppofiteto the angle. For every angle ofa triangle is contayned of 


twofydes ofthe triangle,and is fubtended to the third fide, 


~ A Thisis.che firt Propofition in which is vfeda demonftration leading roan: 7H propofition 
abfurditie,or an impoffibilitie, V Vhich isa demonftration that proueth nordis. 2°49 a de- 
rectly.the thing entended, by principles orby.chinges before prouedby thefe ce eee 
priaciples:but proueth thecontrary therofto be impoffible, & {o doth indirett- a om 
. Jy prouethe thing entended, on agin ow à "i 


E M 


Pt ‘Say The 2.T heor eme, ` Thes. Propojition. ps 


` An Vofceles,or triangle oftwoegual fides hath his angles at 
the bafe equall the one to the other.eAnd thofe equal fides bez 

: ing produced,the angles whichare vider the bafe are alfo ea. 
- “qual the one tothe others ai a yaa 


kd 
‘ 


KZA V ppofethat ABC be'a triangle of two’ ~*** 
BS | equall fydes called Tfofceles, ah the 
NAG 
9 EIA fide ABequall tothefide AC. And 
=E (by the fecond peticiõ)prodúce the lines 
ABS AC direéily toy points Dex E:T he Lfay, 
that $ angle ABCis equal to the angle ACB:andy 
J angle BD is equal toth anole BCE.Takem 
the ine B D a point at all aduentures, and let the 
beats © Ea fame 


Confradion, 


Desinfiration. 


The firSt Boke 


_ fame be F and(by the third propofition)from the greater line, namely, AE, 


cut ofa line equall to AF being the lefse line and 

let the fame be AG: and draw a right line fro the A 
point F to the point C,and an otber from the point 
G to the point B,Now then for as muche as AF is 
equallto AG,and A Bis equall to AC, therefore 
thefe two lines F A and AC are equall to thefe two 
lines G A and AB,the one to the other, and they 
containe a common angle namely, that which is con 
tained ynder F AG: wherfore (by the fourth pros 
pofition}the bafe F Cis equal to the bafe GB: and > ` 

the triangle AF Cis equall to the triangle AG B and the other angles remais 
ning are equal to the other angles remaining the one to the other ynder which 
are fubtended equall fides: that isthe angle ACF is equall tothe angle A BG, 
aud the angle AF Cis equall to theangle AG B, And forafmuch as the whole 
dine A F ts equall to the whole line AG of which the line A Bis equal to$ lyne 
AC, therfore the refidue of the line A F namely the line BE jis equal to the res 
fidue of the line A G,namely,to the lineCG (by the third common fentence) 
And itis prowed that C Fis equal to BG. Now therfore thefetwo BF i FC 
are equall to thefetwoC G and G Behe one to the other, and the angle B FCis 


> equall to the angleC G Band they hane one bafe,namely;B C common to them 


both: w herfore (by the 4. propofition) the triangle BFC is equalt to the tris 


angleC GB, and the other angles remaynyng are equall to the other ane 
glesremaining eche to other, vnder which are fubtended equall fides VV bers 
fore the angle F BCisequall to the angle GCB, andthe angle BC Fis equall 
totheangleC BG, Now forafmuch as the whole angle ABG is equall tothe 
whole angle AC Fas it hath bene proued of which the angle CBG is equal to 
the angle BCF: therfore the angle remayning: namely, B Cis equall tothe 
angle remaining namely to AC B(by the third common fentence)And they ar 
the anglesat the bafe of the triangle A BC, 1nd stis proued that the angleFB 
Cis equall to the angle GC Band they are angles ynder the bafe. VV berforea 
triangle of two equall fides bath his angles at the bafe'equall the one toy other, 
And thofe equall fides being produced, the angles hich are ynder the bafe are 
alfo equal the one to the other: which was required to be proned. 


For that 

this pro A. 

pofitio 

is fome 

what 

hard to 
erceuc | 
y rea- 

fon the 


a 


of Euclides Elementes. — Fol.ty. 


fides of the triangles A F-C and A-G B & alfo the fydes of the triagles B F C & 
C GB run fo one within an other,therfore L haue here put thé diftin@ly names 
ly the triangles F A.C and B t C ononefy de of the figure of the propofitid & 
the triangles AGB and C G B on the other fyde:fo that you may with leffe la- 
bor fee the demonftration playnely. : 


That tnan Ifofceles triangle,the two angles aboue the bafe are equall may 
otherwife be demonftrared without drawing lines beneath the bafe fomwhat alz 
tering the conftruation, Namely ,drawing the lines within the triangle , whiche 
before were without itafter this manner. i 


Suppofe that.4 BCbe an Ifofceles triangle:and in the line 
A B takea point at all aduentures,and iet the fame be D, And 
from the line 4Ccut ofaline eqnall to the line 4 D. Which 
let be 4 E,And draw thefe right lines B E,D C and D E, Now 
forafmuch asin the triangles,.4 B E,and AC D, the fide 4 B is 
equall to the fide 4 C,by fuppofition , and the fides 4 D and 
AE are alfo equall by conftru€tion,and the angle at the poynt 
Ais common tothem both: therfore,by the fourth propofiti- 
on,the bafe B Eis equall to the bafe D C.And,by the fame, the 
angles renayning of the one triangle are equall tothe angles 
remayning ofthe other triangle.Wherefore the angle 4 B Eis 
equal to the angle 4CD.Againe forafmuch asin the triangles p ' < 
BD E, and CE D the fide D B is equall to the Gde £ C, and the 
fide B E to the fide D C,and the angle D B E is equal to the an- y 
gle EC D,and the bafe D E being common to both triangles is equall to it felfe:there- 
fore the angles remayning of the one triangle, are equall tothe angles remayning of 
the other triangle. Wherfore the angle E ‘D Bis equall to the angle D E C: & the angle 
DEB isequalto the angle E DC.And forafmuch as the angle E D B is equal to the an 
gle D E C, frő which are taken away equall angles DEB,& EDC, therfore by the c- 
mon fentence the angles remayning,namely,B D C and C.E B are equall: Andasit was 
before manifeft the fides B Dand D Care equall to the fides C E and E B the one to the 
other,thatis.ech to his correfpondent fide : and the bafe B Cis common to both the 
triangles: wherfore the angles remayning are equall to the angles remayning the one 
to the other,vnder which are fubtéded equall fides. Wherfore the angle D B Cis equall 
tothe angle E C B.For the line D C fubtendeth theangle D B C,and the line E B fubté- 
deth the angle E CB:which two lines are as we haue before proued equall. Wherfore 
in an Ifofecles triangle,the angles at the bafe are equall , though the right lines be not 
produced, : f 


A 


_ Toproue this alfo,there is an other demonftration of Pappus much fhor. 
ter which needeth no kind ofaddition ofany thing at all:as followeth. 


Suppofe that 4 B C be an Ifofceles triangle ,& let the fide 

A B be equall to the fidee4C.Now then vnderftand thisone A 
triangle to be as it were two triangles,And thusreafon. For- ~ 
afmuch as in the two triangles 4B Cand 4C BA Bis equal 
to AC& AC to A B,therfore two fides of the one are equall 
to two fides of the other, ech to his correfpondentfide, & the 
angle B ACis equall to the angle C 4 B , foritis oneand the 
fel te fame angle, Wherfore by the 4.propofition the bafe CB 
isequall tothe bafe BC, and the triangle ef B C is equall to 
the triangle AC B:and the angle 4 B Cis equall to the angle 
ACB,and the angle 4C B to the angle 4B C:for vnderthem “p g 
are fubtended equall fides naniely,the lines 4 B & 4C.Wher 

forein an Mefceles triangle,the angels at the bafe are equall. 


E, iii, The 


An other demde 
flration inuene 
sed by Proclus 


An other demas 
ration inuer- 


fed by Pappes. 


yA o Lhefirft Booke - - 


Whales Milefis The old Philofopher Thales Milefius was the firit inuenter of this fifth prop ofitix 


‘the snwentor of 


Ehst prepofition. 


on,as alfo of many other. . 
sT he third Theoreme. The fixt Propofition. 


Ifa triangle bhane two angles equall the one tothe other ‘the 
fides alfo of the Jame, which fubtend the equal angles, fhalbe 


equall the oné to the other. 


‘V ppofe that A BC bea triangle, bauing the angle ABC 

ae. ee PPE MTOM Saas SOA 

| eZ (equal to theangle. ACB, ThenLfay that the fide AB 

Vers equal to the fide AC For if the fide AB be not.equat 

NGHEN fo t befide A Cythen one ofthem is greater ‘Let AB be 

SN VX Kithe greater And by the third propofitión from AB bee 
ys the greater cut of aline egual to the lefe line, which. 


leading fide D Bis equall to the pde A Cand:theline B. ' 
el" Cis common to the bothi thérefore thefe two fjdes ` 


‘to the bafe A B:tx(hy the fame )the triangle DB ; Po ud bene 
Cis equall to the triangle AC B:namely, thelefee Bo = Cons 
‘triangle ynto the greater:triagle which isimpofi hy pens eons 
‘ble VV ber fore the jde A Bisnot vnequal to the fide AC. VV berfore itis ee 
-qual.If therfore a triangle bane two angles equall the one to the otbersthe fyites 
‘alfo of the fame, which fubtende the equallangles , [hall beequall.the one to the 
other: which was required to be demonftrated, . ahoouboug 
paue ye gm 7 % . A aya T i 4 = T m x ahr ‘te } 

Tie chiefef and In Geometrieis oftentimes vfedconuerfion of propofitions,As this propos 
mf proper kind Grion is the converte of the propofition next before, T he chiefeft and moft pro. 
ae, per kind ofconuerfion is, when that which was thething fuppofedin the former 
sasia  propofition,is the conclufion ofthe conuerfe and {econd propofition : and cong 
trary wife that which was concluded inthe-firft,is the thing fuppofed in the {es 

cond asin the fifth pröpofitionitwas fappofed the two fides ofa triangleto be 

equal the ching concluded is,that the two angles at the bafe are equall. 8) inthis 
propofition,which is the conuerfe therofis fuppofed that the angles actiie-bafe 

be equall. V Vhich in the former propofition was the conclufion, And the con- 

clufion is,thar the two fy des fubtending the two angles are equall,w4 ich in the 

former propofition was the fuppofition, T his is the chicfeft kind of conuerfion 

ang ceray NG vo. 3: ay. a a al i 1 Sa) ae 

A i : y WEAN 08: Fem cae, I tae R Thess. i 
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my 
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There is an other kind oféénuerfion, but not fo full conuérfion nor fo per- 
fe& as the firftis, V V hich happeneth in compofed propofitions that is, in fuch; 
which haue mo {uppofitions then one,and paffe from thefe fuppofitions to one 
conclufion. In thecénuerfes of firch propofitids,y ou pafle from the conclufion 
of the firft propofition, with one or mo of the fuppofitions of the fame: & con- 
clude fome other {uppofition of the felfe firft propofition : of this kinde there 


are many in Euclide, Therofyou may hauc an example in the 8. propofition be- - 


ing the conuerfe of the fourth. Thts conuerfion is not fovniformeas the other, 
but more diuers and vncertaine according to the multirude of the things geuen, 
or{uppofitions inthe propofition. p n a 


But becaufe in the fifth propofition there ate two conclufions, the firft, that 
the two angles at the bafe be equall:the fecond,that the angles vnder the bafe are 
equall: this is to benored,thac this fixt propofition ts the conuerfe of the lame 
fifth as touching the firft conclufion onely.. You may iniike maner make a con- 
uerfe of the fame propofition touching the fecond tonclufiontherof, And that 


after this maner, | | 
He two fides of a triangle beyng produced if the angles under the bafe be equall,the faid triangle 


fhail be an Ifofèeles triangle, {n which propofiti6 the fuppefition ts ,thac che angles 


vader the bale are equall: which inthe fifth propofition was the conclufion: & 
the conclufion inthis propofition ts thatthe two fides ofthe triangle are equal, 
which inthe fift propofition was the {uppofition. But now for proofe of the faid 
propofition: . 

Suppofe that there bea triangle 4B C, & let the 
fides e4 Band ef Cbe produced to the poyntes D 
andG „and let the angles vnder the bafe be equall, 
namely,the angles DB Cand GCB . Then I fay that 
thetriangle AB Cis an J/ofeles triangle. For take in 
the line 4 Da point which let be E,And ynto theline 
B E put the line C F equall(by the 3.propofitié ).And 
draw thefe lines E C,B F,and E F. Now forafmuch as 
B Eis equallto C F,and B Cis common to thé both, 
therfore thefe two lines B £ & B Care equall to thefe 
twolinesC FandC Bthe one to the other, & the an- 
gle E B Cisequalltotheangle FC B by fuppofition. E Z 
Wherfore(by the 4.propofition ) the bafe of the one 
is equall to the bafe of the other,and the one triangle 
is equal tothe other triangle, & the other angles re- 
mayning are equal vnto the other angles remayning, : 
the one to the other,vnder which are fubtended equall fides, Wherfore the bafe ECis 
equall to the bafe F B,and the angle B ECtotheangle CFB , andthe angle CBF to 
the angle B C E,But the whole angle E B Cis equall to the whole angle F C B of which 
the angle F B Cis equall to the angle E C B : wherefore the angle remayning EB Fis es 
quall to the angle remayning F C E.But the line B Eis equall to the line C F,& theline 
È F to the line C E,and they contayne equallangles:wherfore by the fame fourth pro- 
pofition the angle B E Fis equall to the angle C F E, Wherfore by this fixt propofition 
the fide ef Eis equallto the fide 4 F:of whiche B E is equall to C F, by conftru@ion: 
wherfore(by the third common fentence) the refidue 4 B is.equall tothe refidue 4C 
Wherfore the triangle 4 B Cis an J/ofeeles triangle. If therfore the two fides of a trian- 
gle being produced,the angles vnder the bafe be equall,the fayd triangle thall bean J+ 

Jofecles triangle:which was required to be proued. p“ sa 


A 


D> 


„This moreouer is to be noted, that in this propofition there may be an other cafe: 
for in taking an equall line to e4 C from 4 B,you may take it from the poynte 4 and 
i 7 AERE ijj? - <- not 


An other kind of 
conuer fic not fa 
perfect as the 
frp 


Tire comtlsfions 
sa the Jfa pro» 
pofition. 


The fixt propo- 
fison ss the coña 
nerfe as torn- 
ching the frjè 
conclifion cnely. 
The conuer{é as 
touching the fea 
cond conclufion 


C onfrucPion, 


Demol ratish 


Another cafe in 


this fixt propoft 


$a 


Demonstration 
leading to an 


abfierditite 
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not from the poynt Be And yet though this {uppofition . 
alfo be put the felfe fame abfurdity will follow. | a 


_ For fuppofethat 4 C be equall to 4 D:and produce 
thelineCe4 to the poynt E:and put the line 4 E equal 
to the line D B(by the third propofition )wherefore the 
whole line C E is equall to the whole line -4 B ( by the fe- 
cond common fentéce ) Draw a line from the poynt £ to 
the point 8.And foraf{muchas the line e4 Bis equallto 
the line EC, and the line B Cis common to them both, 
and the anglee 4 C B is fuppofed to beequallto thean- 
gle 4 BC:Wherfore (by the fourth propofition) the tri- 
angle E B Cis equalltothe triangle 48 C, namelye,the 
whole to the part: which is impoffible, 


Sep T he 4. Theoreme. Thez. Propofition. r 


Fffrom theendes of one line, be drawn tworight lynes to any 
pointe:there can not fro the felf fame endes onthe fame fide be 
drawn two other lines equal to the two firft lines, the one to the 
other ,ynto any other point. rey 


A SWA Or if it be posible: then from the endes of one čo tbe felf 
H fame right line, namely,A B, from the pointes(I fay) A 
Vpa\iand B,let there be drawn two right lines ACandC Bto 
| le the point C; and from the fame endes of the line A B, let 
PO there be drawen two other right right lines ADand D 
E] JM; Bequall to the lines ACandC B the one tothe other, 
SND SEEN is ,eche to bis corre/pondent line,and on one and the fame 
ide and toan other pointe, namely, toD: Jothat ab 
let C A be equalltoD A beyng both drawen from 
oneend,that is,A:e> let CB be equall to D By bes 
yng both alfo drawn from one ende,that is, B.And 
(by the firft peticion ) draw a right line from the 
point Cto the paint D.Now forafmuch as A Cis ez 
qual to. A D,the angle A C Dalfo is( by thes, proe 
pofition jequall to the angle ADC: wherfore the 
angle AC Dis lefe the the angle BOC, VV bers A. 
foretheangle BC Dis much lepe then the angle © © ies 
BDC. Againe forafmuchas BC is equallto B D, and therfore alfo the angle 
BC Dis equall to the angle B DC, And itis proued that it ismuch lefe thenits 
which is impofsible If therfore from theendes of one line, bedrawen two right 


_linesto any pointe: there can not from the felfe fame endes on the fame fide, be 


drawen two other lines equall to the two firft lines, the ane to the other, vntoas 
ny.ather point: VV bich was required to be demonftrated, In 


of Euclides Elementes. 7. 


In this propofirion the conclufion isa negation, which very rarely happe- wegatine eonek» 
néth inthe mathematicallarces? For they éuer for the moft part vfe ro conclude fonsrareh fed 
affirmariuely,8 not negatiuely. bora propofirid voinerfall affirmative is moft lam 
agreable ro {ciences,as faith Arsstorle,and is ofit felfeftrong, and nedeth no nega- ` 
tive ta his proofe,Butan vniuerfall propofition negante. muft of neceffitie haue 
to his proofe an affirmatiue, For ofonely negariue propofitions there canbe no 
demonftrations,And therfore {ciences vfing demonfttarion, conclude afirma- 


titelyand very felddme-vfe negatiué conclufions. « | 
 Sapedn other demonftration after Campanus oo sa 


Suppofe that there be aline 4 B, from whofeends-4andB; > C_D } 
let there be drawen two lines 4 Cand BC on one fide , which let NA ; 
concur in the poynt C,Then I fay that on the fame fide there can- 
not be drawen two other lines,from the endes of the line 4B, 
which fhail concur at any other poynt,fo that that which is drawé 
from the point 4 fhall be equall to the line 4C,and that whichis 
drawen from the point B fhalbe equall to the line B C, For ifit be —— 
poffible,let there be drawn two other lines on the felfe fame fide, Ae Be 
which let concurre in the point D,and let the line 4 D be equall to the line 4 €, & the .. a fee 
line Z D equall to the line B C.Wherfore the poynt: D fhall fall either within the trian- TA ET a 
gle A B C,or without,For it cannot fallin one of the fides,forthen a parte fhould be e- sion, A 
quall to his whole. If therfore it fall without: then eitherone of the lines 4 Dand DB - 
thall cutone of the lines 4 Cand C B,orels neither thall cut neyther . Firftelet one cut Fifeafè. 
the other and draw a right line from C to D.Now forafmuch as in the triangle ACD, — 
the two fides 4 Cand AD are equall,therfore the angle eZ CD is equall to theangle 
A DC,by the fifth propofitié: likewife forafmuch as inthe tridgle B C D,the two fides 
B Cand B D are equall,therfore by the fame,the angles BC D & BD C are alfo equall. 

Atd forafmuch as the angle B D Cis greter thë the angle 4D Cy F wt 
it followeth that theangle BC D is greater then the angle 4C D, 


Second cafe. 


the feconde part of the fame propofition’.' And for as much as the angle E C Dis lefe 


alah rA 


under the equallright lynes of 


Demonftration 
esding to an, 


eenpofpibility, 


WS hes wee: 


4 
This propofitsan 
as the conuerfe 
of the fourth, 
but notthe ches 
fet tad of con- 


wer fin. 


S i ‘ | “Lhe first Boke Ate 


~ V ppofe that there be tivo triangles AB Cc and D 7 mP 
oN let thefe t wo fides of the one AB and. Cbe equall:to 
Yy Chef? two fides of thé other D E,and D F ech to his còr” 


Fand the point B being. put vpon the ~.. Paty eB ocala Acca: 
i TaN r a" wa a 


Ge G Fdei.thé fromy endesofone 6) je, see o 
dyne fhalbe drawn two right lines toa poynt,ex from the felf fame endes on thé 


ned Whee eee § ie Aea T A 
This Theoteme is thè conuetfe ofthefourth, büt itisnot thé chiefeft and 
priocipali kind of conuerfion, For it curneth nor the whole fuppotition into the 
conclulios,and the who te conclufion into ‘the fu ppotitioneF Or thefourth pros 
pomtid whole conuerferhisis,isa cépound.rheorene; having two things geuč 
or Cappoled which arathefe;the one,thartwo fides of he one tridgle be equal to 
two lides ofthe other ttiagle:ch’orher, that the angle coratned of the two Lides of 
ch'qhéiis equal ro che'angle contained of chetwo fides of: th one:burhath\araon- 
elt aphez onething required, whithe is, that the baleof the one;is equal to the 
bale ofthe other, Now inthis 8;propofitio, being the comkerfe cherofeHat the 

bafesfthe one is equal ro the bafe of th’other,1s the fu ppofition orthe vee ges - 
yé: which in the former propofitió was the concluft6. and this,thar two fi ie 
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theoncareieqnalktøtwo fides of the other, isinthis propofition: alfo afups 
pofition,tike as it was tn che formerpropofition;fo.that itis a thing geusn in eis. 
ther propofition, The conclufion ofthis propofition 1s that the angle enclofed 
oftherwo equail fides ofthe one triangle is-equall to the angle enclofed of the 

two equall fides of the other triangle: which in the former propolition was one 

ofthethings geuen, ~ -r l 


Philo and hisfcholas demonftrate this propofition without the helpe ofthe 
former propofition,in this maner, 


an a ae E eo oe a a A TR F = 
Sappofe that therebetwotriangles 4B Cand DEF, haning twofydesoftheone , sga TA 


Jiration insens 


to theother,& the bafe BC equatto the bale EF.: And for that the bafe'B Cis equall: edgy Phila. 


oppofite to thetopofthe other. And 
in ftead ofthe triangle 4B C' put the: — T AS D 


D E be equalltoEG,and D Eto EG. After this dea 
Nowe then bythis meanes fhall hap- muonfiratis thra 
pen diuers cafes, For the line F G may cafes in shis pres 


— - prition. 


D Fan angle within the figuresor wi m 
out, ne i Si eee : r4 p f % xe q aM, ASS, 


_ Firftletit fall direĝlye. And foral- | 
mucheasthelineD Eis equall.to the ' 
linc E Gand DFG. isonerightelines i. 
therfore D E'Gisan Iofeeles:trigler — 
and fo,by the fifth propofition thean- 
gle atthe point D is equal to the angle 
at the poynt G:which was required to 
beproued, =. wy. 


| f The frf eafèa 


Butifit fall not direåly , brit'make with the lipe D. - 

Fan angle within the figure, drawe aline from Dto G, 
Now forafmuch as.E D and E Gare equall,and thedine. 
D Gis the bafe-therfore by the fifth prop ofitid, the an- 
gle E D Gis equalltothe angle EG D: . Agayne foraf- `; 
much as D Fis equall to F Gand: D.G is the balg: ther=. 
fore by the fame,the angleF DGisequaltotheF GD? / 
and it was proucd that theangle' ED G isequall tothe: B ~~ 
angle E G D:wherfore the wholeangle ED F is equal to : 
tiewholeansi 8 OE + which¢was required.to be pro- 
ued: i . 4 R ; 


The fecond cafès 


-UButiftheling EG make withthe line D Fatiangle - 
‘without the figuresdraw a right linewithout the figure. 


The ths: Si, 
Fij: from seria 


Thefirft Booke 


fegn hendy to the poynt G.And forafmuch as D E and EG are equall and DG 
asthe bafe,therfore by the fifth propofition,the angles E D G and DG Eare equall.A-= 


D 


SiC] 
gaine forafmuchas D Fis equal to F G,and D Gis the bafe, therfore,by the fame,the 


_ angle F D Gis equal to the angle FG D Aidit was proued thatthe whole angles E 
1D G& DG Eareequalltheonc to the other: wherfore the angles remayning E D F &: 
EG Farcequall the one tothe other, which was required to be proucd,: ©, pat 


\ a a Feit ee o TE Pte aaa t a J 


$eThe 4.Problene. The 9.Propofition. 
: | Iii, ne > me A i ; a 4 
Todeuidearediline angle geuen,into two equall partes: i 


DAW ppofe that the reétiline angle genen be B AC, It ts rea: 
quired to deuide the angle B.AC into two. equal partesi: 
Voi the line AB takea point at all aduentures, ¢ let the: 
EEN fame be D. And( by the third propofition \from the lyne 
K 'AC cutte of the line AE equallto AD, And (by the. 


Conttrndtion. | 


Demonitratson. 


a 


fition)theangle D A Fisequalto the angle FAB. Po o n T 


A Cis denided into two equalpärtesby the right line AF-VV hich was requis 7 
ved to be done. 
In this propofition is not caught co deuide a right lined angle into mo partes 


_ then two: albeit to deuide anangle,fo it bea right angle, into three partes, it is 
ae Es i 4 y Eo i aot 


of Euclides Elementes. Fol.19. 


de ss smpof 


not hard, And itis taught of /#ellie in his firftboke of Perfpefiue,the 28,Propo- file te denide 


fition,Por to deuide an acuteangle into thteé equal partes, is(as faith Procles)im- 
poffible:vnles it beby the helpe;ofother lines which are ofa mixt nature, Which 
thing A scomedes did by {uch lines which are called Concoides linea,who firft ferched 
out the inuention,nature,& properties offuch lines, And others diditby other 
meanes,as by the helpe of quadrant lines inuented by Hippias G Nicomedes,Others 
by Helices or Spital lines inùented ot Archimedes But thefe are things of much dif- 
ficulty and hardnes,and nothere to beintreated of, ` . om 


aw Pk E 


Here againft this propofition may ofthe aduerfary be bronghtan ¥inftance. 
Forhe may cauill that thehed of the equilater triangle fhall not fall betwenethe 
tworight lines but in one ofthem,or withoutthem both. As for example, — 


ae fee: ei vo 
Suppofe that the angle to be deuided into two ` 

equall partes be BAC, and inthe line Be take -.. 
thepoynt D andvnto the line D Aput theline -_ 
A E equal(by the third propofition.')And draw a 
line fro D to E,And vpon the line DE defcribe(by 
the firft) an equilater triangle which let be DFE, | 
Now then ifit be poffible that the point F donot 
fal betwene the lines 4 B & A C,then it thal fal e~. 
therin the line 4B or AC, or withoutthem both.. 
Suppofe thatthe point F be fall vpon line 4B, fo... 
that let D FE be an equilater triangle.: Wherfore : .. 
the line DF is equal tothe line F E: & the angles, F] 
atthe bafe are equall, namely, the angles EDE i 
and DEF. Wherefore the wholeangle D'E Cissa b pania fad 
greater then the angle E D F. ` Againe forafinuch ase 4 Disequallto AE, therefore 
AD Eisan YWofceles triangle. Wherefore (by the fifth propolition ) the angles. vn- 
der the bafe are equall,Wherfore the angle D E Cis equall tothe sunsle ED B. Butit 
was alfo greater; which is impoffible. Whertore the-top of the equilater triangle cdnot 
bein the right line A B.And in like fort alfo may we proue that it cãnot bein the right 
line 4 C,Wherfore fuppofe that it be without them both,ifit be poffible. And fora 
muchas D Fis equal to F E,the angles at the bafe are equal,namely the angles DEF & 
E D F.Wherfore the angle D E F is greater then the angle E-DF.Wherfore theangle D 
ECis much greater then the angle E D F,Butit is-alfo equal vnto it. For they are angles 
vnder the bafe D E of the Ifofceles triangle 4 D E-Which is impoffible . Wherfore the 
poynt F hall not fall without the two right lines on that fde.. And in like forte may we 
proue thatit fhall not fall without them on the other fide . Wherfore it fhall of neceffi- 
ty fall betwencthem:which was required tò be prouede = 


~> 


There may alfo in this propofition bedruets. cafes.ifit fo'happen that there 
be no {pace vnder the bafe D-E to defcribe an equilater triangle,but that ofnecef. 
fitie,youmuft defcribe it on the fame fidethatthe lines: ABand A C are. For 
then the fides ofthe equilater.triangle either'exa&ly.agree with the lines AD 
and A E, ifthe faid lines AD-and:‘A Ebeequall-with thebafe DE, Or they fall 
without themifthe Lunes ADiand AE beleffe then the bafe DE. Or they fall 
"within them, ifthe faid lines be-greater thea thebafe DE, y 

CEA. LRO ann T cay ow 

Firft let them exactly agree,And let D A E bean equilater triangle.And in the fide 
A D take the poynt G,And from the fide 4 E cut of a line equal to the line 4G(by the 
third propofition which let be 4 H.And draw thefe right lines GE H DandG H,and 
AF.Now forafmuch as 4D is equal to 4E,and.A G ynto 4 A, therfore thefe two lines 

pene ang, a A D Aand 


wae 


an acute re- 
Gsline angle ine 
to three equall 
partes withous 
the helpe of 
lines which are 
of a mixt nas 
HTE. 


* An instance i8 
an obsedionor a 
doubt wherby i 
detted or trota 
bled the coz- 
fretis, or de= 
zonstration, ES 
contayneth an 
Surath, and aw 
impoffibility: 
and therfore tt 


` mufi of neceffity 


be anfwered Gr- 
to,and the falfe~ 
hode thereof 

made manifest. 


Diners cafes in 
this propofitien. 


The fra cafè, 


The fecond cafe. 


Wie third cafe. 


oy Mey 

Ta genites 
reGilime angle 
sato two egak 
parts Meckans- 


tally. 


‘fore by the fixt propofition , the bae G Fis e- 
‘qualto the bafe H F-And forafmuch as A His 
“equall to A G,and A Fis commonfto thé both, - . 
‘fore the angle G A F is equall tothe angle HA 


‘two eguall partes: which was required to be | 


‘gle D AGis.cquall tothe angle EAG.wherefore _ 
the angle D A Eis deuided into two equall partes: 9. 


focuer the equilater triangle be placed: which was |” 


eo ery bes i fs rs cars 
PENSET Sy El F/R ae a 


‘chanically orreadily, notregardyng demon’ : e763 


Theft Booke `> 


D Aand AH are equall to thefetwo lines £-4 
and A G:and they contayne one and thefelfe 
fame angle, Wherfore by the fourth propofi~ 
tion,the angle G D His equal tothe angle H E 
G.And the bafe D His equall to the bale E G. 
But the line D G isequal to the line É H:wher 
foreagaine by the fourth propofition ;the'an- 
gle E G H is equalltotheangleD HG, Wher- 


and the bafe G F is equall to the bafe HF, ther 


F.Whereforethe angle G A His deuided into 


RS Bie 


done, 


a 


re 


” 


Butifthe fides of theequilater triangle fall without the right lines 8 4& AC,as do 


the lines DF &E F,thé draw aline from F to A & produce the line FA tothe pointG. 


Now forafmuch as the lines D F and FE are equal,» 
& the line F A'iscommon to them both, & the ba- 


fes D Aand A Eare equall: therfore(by the eight) ~ ite l 
the angle D F Ais equalto the angle E FA. Apae OREN 


forafmnchas DFand FE are equall’, and FG. is; 
common to them both, and they containe equali” 
angles (asit hath bene proued ) theréfore (by the. ‘ 
fourth)the bafe D Gis equali to the bat GE” And: - 
forafmuch as A D is equall to A E,and'A G is com- ` 
mon to them both, Therfore(by the eight)thean- `, 


Which was required to be done. 


‘Butifthe fides of theequilater triangle falwith-, 
in the rightlines B'A and A C, as dothelines DF ~‘ 
ind F E,then againe draw aline from Ato F, And ` 
forafmuch as D'A is equall to A E,and A Fis com- 
mon to them both, and the bafe DFis equaltothe  _ 

afe F E:therfore the angle D A F is(by the eight) 
equalltotheangle BAF, Whereforeth¢angle at 
the point Ais denided into two equall partes,how'. - 


required to be done. , 


5 


2. fe nn 


~ oFhis isto be noted, thatif amaniwill me: h Ss 
B ap fy 


tration, deude the forefaid rectilineangle Bo.) 0 : 
AC and fo any étherreailineangle geen whatfoeuer, 
iato two equall partes he fhall needeonely with One OF" 
pening ofthe compaffe taken at alladueatures to.marke 
che two pointes D and E, which cut of equal partes ofthe. :: 
lines A B and A C,howfoeuer they happen, and fo ma- 
king the centres the two points Dand E, to defcribetwo 
circles according'to the openyng ofthe compafles'and 
fromthe point A to their interfeQion, which let be the | 


you fall no 
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ly a portion where they cut the'one thé other! As ANS herei in the end me 
g ENTE bce a GY 23 TE | EEST a 


the other fide pat. s 


LE AT DE a 


Ste Thes. Probleme. i <The 16: Pripion tigi,” 


A NS 


M2 Vig0eoL nanii 


To denidea right line genen l being o finite,into no A 


aad htr ots 


partes. r URE A aiti EGRI gane aga 
A 


a 4 


i 


pi a 


SRM, Vppofe that the right line cenembe: A B dts required.to seuide the 


4 N Cx line A Binto two equal part tes. Defcribe( by the firft propofition ype canpevétien 
Co) Klon the line AB an eĝuilatertriangle and let the lentes be ABC: ‘ded 
A, (by the for mer propoft ition Jdeuide t the angle A CB Binto two g“ 
partes by the right line CD. Then Lfay that the Sns ANS SRE 
right line A B is denided into two equall partes in al A . , 
the poynt D.For forafmuch as( by the, efirft propaa AA o Demonfiration; 
[ition)A Cis equalltoCB , andCD is commonto > x. 
thé both:therfore thefetwo lines AGG CDate ea: aly A p 
qual tothefe two lines BCer CD Soneto pother,, a nif ots 
Tiat theangle AC Dis equallto the angle: ‘BC Dii E 
VV ‘bevfore(by thed,propafition ) che bafe: ADI An 
equal to the bafe BOY, Vhereforethe righre. line E R eee 
geuen A Bis deuided into two. equal partes in in thers ya’ HOT A TA v AT 
poynt D; spbich Was required to bedone,s . woo a Bt sigo wo ian SN 
A selaley s TS e RAE: i ia i’s ERY 
Apolloniust teacheth to deuidea right line ti finite into two equal Pailes niatan 
after this manner, =” 4 wet eh ‘wa AS adage 4 A relma 


4 n Ty a 
ad SEE ET bam 
Suppofe that the right line being fake. j 7 


be 48 :whith it is required todenidéin® ° a Os he 
to two eqnal parts, now thé making, E gora 
centre.the. point 4 & the fl fpacetd B dez ~ `J Y A 
fcribe a circle. Again making the céntie ~~ 
the poynt B & the fpaceBA “delctibe ate SK ladaj 
other circksiand fromthe &6mom aie: thsi R ogigi 
ons’? dramehe right line CD, which Mee A gS a 
cut th beline A ‘ABI in the poynt “The fla N A Ús 
fayeharthe right line é bp dedd et dhol unimi 
lae E fang Bronce: SAn a, withe a N Sinin : sand 
Qqudraw theie right imos, . P a. 

pou Aad CB. Which tha E RRA ĝi ASETAS] are’ HANES 
the centres to the circumferences of equall circles.And forafmuchas the lines Cy4'&e, 
AD are equail to thelines C B and B D,and the line C Dis common to either ofthem: 


thettefore;by the bight,thtangle 4 G-Pos pape iatheane! e BCD. Again forafmuch 


iss 
Le oe 


line being finite, 


snuented by A= 
poklonis. 


theline CE is comm ETER Gand CB which arcequall the: onetothe r= 
cher chicas) thefe, tien) $i LC a Cree sual vi oF e e: Cand CEE — 
one to theo ot heran tH atayné EOS e Bene prouci, Whetdfore: 
by thed} pro herind Hey a PASA MEA pale B' Whebion TRKOM Biss 


deuided j into two equall partes in the poynt E:which was required to be done. 
Fiii, Í By 


x2 


try eta fe Š 
Peer a anne ae) 


Confira sory 


zsnt them both:cherfore thefe two DCandC Fare e» 
` qualto thefe two EC ei CF, the one tothe other: 
_ and( by the-firft propofition)the bafe D F isequal 


w4 


P \ 
“Eels setae 


aye nt ad 
othe £ 


eet owed J 
eH Ue 
eT 


rare) .  Lhefarft Boke >- 


-í By-this way ofdeuiding a rightline, into two 
‘equall parts inuented by Apollonius, itis manifeft, 
that ifa man wil mechanically or redely not confi- 
dering the demonftrati6,deuide thefaid rightline, _ 
and fo any right line geuen-whatfoener,intotwo e- ana 
quall: partes he nede onely to marke the poyntsof — 
the interle@ions ofthe circles, & to drawadine fr. . 
the fayd interfe@ions,which fhall deuide the right 
line geuen into two cquall partes : asin the figure 
here put. 


Say The 6 “Probleme: The u.Propofition, 
À i ey 4 e~ aaa te ; F IES os ie arn y. 


CEES 


fame linea perpendicular line. 
; re 


«Upon aright line geuen, törafenp froma poyntgeuen in the 


i 
oe 
iA Se 


= ea eo y l y i. day. A ms j 3 i 
| Se We iy ppofe that the right line genen be AB éo let the point: 


N OOIE 


he A 


Fes\\in the line A C apoynt dt alladientures, <o let the fame., 


KIS V = _ ee x g 53 

yee EEA | N be D,and( by thez propofition ) putynto DC anequall 

C L line C E.And by:thefirftpropofition )ypon the line DE 
IOS SERA deferibe anequilater triangle D E, eo draw aline fro 
FroC, Then fay that vnto the right linégenen, .0 i È yas 
A Band from the poynte in it geuen , namely,C is... iini 


tothe bafe EF: wherefore (by theg.propofition)’ >, 
the angle DC Fis equallto the angle ECF: and Ams 
they be fide angles: But whe a right line landing. - 


ras 
> v 


vpona right line doth make the two fide angles equall the one totheother ether- 
of | thofe-equall angles is( by the,to,definition Ja right angleseo theline ftanding 
bpon the right lineis called a perpedicular line.VV herfore the angle DC Fig. 
thangle FC Eare right angles VV herfore ynto the right line gene AB fra: 
an : j d hemes akon eat she) fang 

the poynt init C is ray led vp a perpendicular line C F:wwhich was required to Be 
OREP comi wut ae donee} be Avaslosto Meupe io anstat a ror evita oils 
3911 10 SOLS oto Cel alles yy earl a L Lupo OS hy 
ae “Although the po ynte penen fhbuld be fee in one ofthe endes oftherighte: 
odt ot eng Sls anaye Oe ore TY fae ce Bas Far ‘rook ene the idea len he 
ine geuen itis eafy fo do iras it wasbetore; For producing the line id’ leagth: 
fromthe poynt by the fecond peticion,youmay workeas you did before, But if 
gue require to erecta right line perpendicularly fromthe poyntatthe end of the. 
tobe of bonupst cee soulw:d tayo wl noon licens ar. oui SRO 


s ao 
re PE 
vin lant 
h 
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dyne, without producing the rightlyne, thavalfo may wellbee done after thy s 
maner, I TUDE A e s 

Suppofe that the right line geuen be 4 B,& let ` 
the pointin it geuen bein one of theendes therof, 
namely,in 4.And take in the line 4 Bapointatall. 
aduentures,and let the fame be C. And from the 
faid point raife vp(by the forefaid propofition)vn- 
to 4B a perpendiculer line,which let be C E, And 
(by the 3 ._propofition)from the line C E cut of the 
line C D equall to the line C 4.And (by:the'9.Pro- 
pofition )denide the angie AC D into two equall 
partes by the line C F, And from the point D raife 
vp vnto the line C Za perpédiculerline,D F,which Ps 
let concurre with the lineC F inthe point F, And {a 
drawe aright line from F to 4, Then Ifay that the © 
angle atthe point eis arightangle. For, foral- Ti 
muchas D Cisequallto Ce74, and CF iscommon to them both,and they containe e- 
quall angles(for the angle at the point Cis deuided into two equall partes) therefore 
(by the4,Propofition) theline D F is equall to theline F4, and fothe angle atthe 


# 


‘Aa other tafe 35 
this propofition, ` 


Construction, | 


Demonftratias, 


point Ais equal to the angle at the point D, But theangleat the point D isa rightan- | 


gle. Wherfore alfo the angle at the point e% is a right angle, Wherefore from the point 
A vnto theline 4B is raifed vp a perpendiculer line 4F,without producing the line .2 
&, Which was required to be done, à >g i 


~ 


Appolloniusteacheth to rayfe vp ynto aline geuen,from a point in it geuen, 


a perpendiculer line, after this maner,, 34` 
Suppofe that the right et: O m 
line geuen be 4 B. And SA 
letthe point initgeué,. - 
beC,Andin theline e4 
C,take a pointat all ad- 
uétures,& let the fame 
be D, And frothelyne 
CB, ctit ofaline equall,.. f 
to the line CD, whiche , 
let beG-Esand makyng ` 
the: centre D,and thé ©’ 
{pace D_E, defcribe a 
circle. And againe ma- 
king the centre C,& the, ` 
fpace ED; defcribe anu yo, r gS nTa Vis m B e 
other circte, and letthe point of their interfe@ion be F,and draw a right line from F to 
C. Then I fay that the line F Cis ereGed perpendiculerly ynto the linec 7B. Fordrawe 
thefe‘lines £D and FE: which-thal by the definition of a circle be either of them equal 
tatheline D-E; and therfore (by thefirftcommon fenten ce) are equall the one to the 
othor,Butthe lines D Cand CGE are by conftruGion equall,and theline F Ciscommon 
to them both. Wherfoté the angles alfo at thé point Care equal (by the 8. propofitid:) 
wherfore they are right angles: Wherfore ‘the line’C Fis ere@ed perpendiculerly-ynto 
theline.d 8 from the point Cs which wastequited to bedones 2 03. 
wo ; A ce call j 
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oRy:this way oferesting a perpendi¢uler line inuented, by Appollonius, it is 


fg fete wv tien dw cag, © SMa Waa Li te Tr ary tw 3 eres mia Wn bea i 4 
alfo manifeft thar fa man wilmechanically, without dem onftration,crect vaito 
- 7 a 3 A Ly 4 3 2 Gi, D, Hes a line 5 


See y N eS S ee oe W 
gettin a oe a . ROS eee Bek eT tae 


An other way 
to ered a perpža 
dicular line psa 
wented hy Apa 
polonss, í 
Conftrudiony 


Demon ratier 


Forto erot a 
perpendicular 
dese mechani 
gals, 


ConfiraPion, 
aye 


Demonfiration. 


other fide of the line AB (namely, on that [jde 


_ Lhe first Booke | 


a line geuen from a point geué in ita perpendi- 
culer line; he neede onely on either fide of the 
pointe geuen, to cut of equall lines : andfo ma. 
king either ofthe endes ofthe faid lines(either 


vofth’endes I fay which haue not one point cés ity 


montothemboth) the centres, and the {pace 
boththe lynes added together, or wider then De 
both, or at theleft wider thé one of them,to des à 
{cribethofe portions ofthe circles where they 

cut the one the other,andfromthepointofthe m 
interfetion tothe point geuen,to drawalyne, 


which fhall be perpendicular vnto the lyne ges 
ač: as inthe figure here putit is manifeft to fee, 


The 7.Probleme. Therr.Propofition. 


Vnto aright line geuen being infinite , and from a point genen: 
not being in the fame line,todraw a perpendicular line. 


pee |Et the right line geuenbes 
Sy) ling infinite be AB eg let 5 
Seah RGN ee | point genen not being. in the. 
EM Pd oi faidline A B be C, It isres 
A VOAN Ri lquired from the point geut, 
(x namely C todraw vuto the 
“right line geuen A Ba pera 
pendiculer line.Take onthe å 


wherein is not the pointeC) a pointe atalladuens mst 
tures and let the fame be D. And making the centre C,and the [pace CD, des 
fevibe(by the third peticion Ja circle,and let the fame be E FG, which let cutte 
“the line AB in the pointes E and GAnd (by the x propofition) denide the lyne 
EG into two equal partes in the point F1.And(by the firft peticion draw thefe 
right lines,C G,C H,andC E.Then 1 fay, that vnto the right line genen A.-B er 
roma the point geuen not being in it namely, C, is drawen a perpendiculer lyne 
C HiFor forafmuch as G His equallto HE, and H Cis common to them both: 


therfore thefe two {ydes G-Hand H Gareequall tothefe two fydesEH OH 


> C the one to the other: and (by the iy definitio the bafeC G ts equal to the- bafe 


C E: wher fore(by the 8.propofition tbe angle C FG is equall to. the angle C 
H E: and they are fyde angles: but-when a:right line ftanding vpona right line 
maketh the two fyde angles equall the one tothe other esther of thofe equall ane 
gles is( by the 1o,definition) a right angle, and the line Sanding vpon tbe fayde 
right line is calleda perpendiculer lined 4 herfore ynto the right line gene AB, 
snd from the point genen, C s which isnot tn the line A B,isdrawn a tiiki 


-der line C Hz which was required to be done, This 


of Euclides Elementes. Fol.22. 


This Probleme did Oesopides firft finde out,confidering the neceflary vfe therz 


se - ws 


ofto the ftudy of Aftronomy, wa N 


wefThete are two kindes ofperpendiculer lines: wherofone is a plaine perpenz 
diculerlyne,the other isa folide,A plaine perpendiculer line is,when the point 
from whence the perpendiculer line is drawen, 1s inthe fame plaine fuperficies 
withthe line wherunto it is a perpendicular. A folide perpendiculer line is, whé 
the point, from whence the perpendiculér is drawne, is on high,and without the 
plaine {uperficies,So that a plaine perpendiculer line is drawentoa right line: 82 


Oenopides the 
Sift inuenter of 
this probleme. 
Two kindes of 
perpendsculer 
hoes namely a 
plaine perpendia 
-e#fer line anda 


folides.. Á w 


afolideperpendiculer lme isdrawn to a faperficies; A plaine perpendiculer line | 
caufeth right angles with one onely line, namely, with that vpon whome it fal- 


leth. But a folide.perpendiculer line caufeth right angles,not only with oneline, 
but wichas many lynes as may be drawn in that fuperficies,by the touch therof, 
This propofition teacheth to drawa plaine perpendiculer line, for itis drawn to 
one line, and {uppofed tobe in the felfe fame:plainefuperficies, 


F There may bein this propofition an 
other cafe,Forifitbefo,thatontheo-, | 
ther fide ofthe line e4 B, there beno - 
{pace to take a pointe in but onely on’ 
that fide wherein isthe pointC, Then ° 
take fome certaine pointinthelineeL _ 
B,which let be D,And making the cen- ` 
trethe pointC,andthe {pace C D,de- ` 
fcribe a part of thecircumference ofa 
circle,which let be D EF:which let cut - . 
the line AB in thetwo pointes D and ~~ 
F.And deuide the line DF into twoe- | 
quall partes in the poynt H. And-draw 
thefe lines C D, C Hand C F, And for- 
afmuchas D Hisequalto H F,and | 
CH is common tothem both, and . 

C D'is equall to C F( by the 15 ,.de- 
finition: )therfore the angles at the 
point Hare equal the one to the o- 
ther(by the 8,propofition:) & they 

are fide angles, wherefore they are 
right angles, Wherfore the line C 

His aperpendiculer to theline D 
F.But ifit happen fo thatthecircle ʻA 
whichis defcribed do not cutte the 
lyne,’ but touche it; then takyng a 
point without the point E, name- 

ly the point G,and making the centre the poiht C,and the {pace CG, defcribe a part of 
the circumference ofa circle: which fhall of necefiitie cut the line AB: and fo may you 
proceede as you did before, As you fee in the fecond figure, ‘i 


Se The 6.Theoreme. -The 13. Propofition. 
When aright line fanding ypon aright line maketh any an- 
gles: thofe angles /hall be either two right angles,or equall to 
tmoright angles, YT 
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> A BC are equall to two right angles. VV herfore whena right line fiariding va 


V ppofe that the right line AB flanding vppon the right . 
line CD do make thefe angles CB Aand ABD. Then 
Lay; that theanglest BAand AB D areeyther two 
g a “git angles,or els equall to two right angles If the angle: 
: WCB Abe equall to theangle ABD: then. are they tho 
Va 2G Soy right angles( by the tenth difinition.) But if not ,raife vp 
NOS OSEEI (by the ar- propofition)vnto the right line CD and from. 
the pointe genuen mit, namely; Bya perpendiculer line BEV V berfore, by the; 
x definition )tbe angle C BE and EBDareright angles: Now forafmich as’ 
the anglé CB E;is equall to thefe two angles € B Aand ABE, put the angle’ - 


"i ERB D common to them both:wherfore theanglesC BE and EBD, are equal. 
“to thefs three angles CB A,A B E,and EB D,Agayne forafnuch as the angle, 
“DRB A is equal vnto thefe two angles D B E and EB A, put the angle ABC 
. common to them both: wherfore theangles DBA mai ni iT 
“and A BC are equal to thefethree angles, DRE, °° B = by hla T 


Lie ere atan 


+ oa 


EBA and ABC. Andit is proued that theans. 
gles CB Eand EB Dare equal to the felfefame » 
three angles: but thinges equall toone €r thefelf. 
fame thing,are alfo(by the first comme fentente) 7 
equall the one to the othe.VV berfore the angles C 
B Eand EB Dare equall to the angles DBA 
ABC, But the angles CB EandEBDaretwo D B. 
right angles:wherfore alfo the angles DB Aand sis 


al 


i 


pon aright line maketh any angles: thofe angles {halbe either two right angles, 
or equall to two right angles:which was required to be demonftrated. 


An orhet demonftration after Pelitarins. 


Suppofe thatthe right line 4 B do tand vpon the right line CD. Then I fay,that the 
twoangles 4B Cand 4 BD, are either two right angles,or equal to two right angles, 
For if AB be perpédiculervnto CD: théis it manifeft,that they areright angles(by the 
conuerfion of the definition )But ifit incline towardes the end C,then(by the 11,pro= 
pofition )from the point B ere& vato theline C D a perpendiculer line B E,By whiche 
conftru@ion the propofitié is very manifeft,For forafmuch as the angle 4B Dis grea- 
ter thentheightangle.D B Eby theangle ABE, and E k i 
the other angle 4 BC is leffe,then the.right'angle C E 
BE by the felfe fame angle ABE: if from the greater hal ofA. 
bee taken away the exceffe, and the fame bee added to 
the lefe they thall be made two rightangles. Thatis,if 
from the obtufe angle 4 BD betakenaway the angle 
cA B E there fhal remaynethe rightangle DBE, And 
then if the fame angle 4B E beadded to theacute an- 
gle C BeA, there fhall bee madetheright angle C BE. 
Wherefore it is manifeft,charthe two angles, namely, = 
the obtufeanglee £BD,& the acute angleedf B Care 7 B a 
eguali to the tworightangles CB Eand DBE: which S 
was required to be proued, ; The 


of Euchides Elementes. Fol.23. 


AN (tob pointin it By let there 
PA be drawn tworight lines B 
ra) (= PA Cand BD, vnto contrary 
fax fides, making the fyde an= 
MAIL| D equall tote right ane 
ed gles. Then Lfay,that 9 right ee Pe. 
lines B Dand BCmake both onevight line. For. E ieron 
ifC Band B Ddonoe make both one right line,let ` ~ ™ | 
the right line BE be fodrawnto BC,that they both make one right line, Now 
forafmuch as the right line AB fandeth vpon the right line CBE, therfore the 
angles AB Cand ABE are equall to two right angles (by the 1 3.propofitton) 
But (by fuppofition) the angles ABC and ABD are equall totworight ana’ 
gles: wherfore the angles CB Aand A BE, are eq nalito the angles CB Aand 
AB D:takeaway the angle AB C,which is common tothem both VV berfore 
theangleremayiing ABE is equallto the angle remaining ABD, nanely, 
the lefse to the greater, which is impofSible VV berefore the line BE is not. Jodia 
rettly.drawen to BC, that they bothmakeone right line. In like forte may we 
prone,that no other line, befides BD, can fo be drawne.VV herfore the lines C 
B and BD, make both one right line Iftherfore vito a right line,ex to a point 
in che fame line,be drawn two right lines not both on one and the fame fide mas 
king the fide angles equall to two right angles: thofe two lines Jhal make direéie 
ly one right line: which was required to be proued. ` 
ahit tity -Aaother demonftration after Pelitarius. 
“a: Suppofe that theré bea right line 4 8, vnto whofe pointe B, let there be drawen 
two rightlines CB and BD,vnto contrary fides:and let the two angles C 2 4,and DB 
A, be either two right angles, or equall to tworightangles .Then I fay , that the two 
lines CB and BD, do make dire&ly one right line, 
namely,C D. Forif they do not,thé let B E be fo drawn 
vntoC B, that they both make dire@ly onerightline 
CBE: which thall pafie either aboue the line B Dor 
vnderit . Firftlet it paffe aboueit.And foras much as 
the two angles CB 4 and ABE,are(by the former pro- 
pofition) equalltotworightangles, andareapart-of 
the two.angles,CB Aand AB D:but theangles CBA 
and. ABD are by(fuppofition)equall alfo totwo right 
_ angles:therefore the parte1s equall to the whole which - 
35 impoflible, And the like abfurditie will follow ifC B 
G,lil, E 
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E paffe vnder the line B D:namely,that the whole thalbe equall to the part:which is 


allo inipoflible. Wherefore C D is one right line: which was requited to be proued. 


TheS.Theoreme. The 15«Propojition. 


Hf two right lines cut the one the other: the hed angles [hal be 
equal theonetotbeother, = 5 Laan 


at : 


* 
4 


5V ppofe that thefe two right lines AB and C D, docat the one the 06. 


T hales Milefius the P hilofopher was the firft inuenter of this Propofition, as 
witne Meth Exdemims, but yetit was firft demonftrated by Exclide. And init there is 
no conftruction at all, For the expofition ofthe thing geué,is {ufficientinough 
for the demontftration, P a 

Hed Angles arc appofite angles caufed ofthe interfe@tioniof two right lines: 
and arc fo called ,becaufe the heddes of the two angles are ioyned together in 


one pointe, $ 
The connerfè of this propofition after Pelitarins, 


If fower righe lines being dravwen from one point, do make fower angles, of which theta oppo- 
fite angles are equal: the two oppofite lines halbe dvawen direttly,and makg one right line. 


Suppofe that there be fower right lines AB, AC, A D, and AE, drawen from the 
poynt A,making fower angles at the point A: of which let the angle BAC be equali to 
the angle D AE, and the angle B A D tothe angle CA E. Then I fay, thatBE and CD 
arc onely two right lines: thatis,the two rightlines BA and AE are drawen dircâiy, 

z an 


of Enclides Elementes. Fol.24. 


and deo make one right line, and likewife the two right 


lines C Aand 4 D are drawen direcly ,and do make one c 
tight line. For otherwife ifit be pofible, let E F beone 8 i 
right line, and likewifeletC G be onerightline.And for- 
afmuch as theright tine E Æ ftandeth vpon the right line 

\ 


CG, therefore the two angles E AC and E AG, are ( by 
the 13 propofition ) equall to two right angles. And for- \ 
afmuchas the right line G A ftandeth vpon the right line VA 


E F: therefore (by the felfe fame ) the two angles E A G ÍN 

and F 4Gare allo equall totwo right angles.Wherefore . 

taking away the angle E 4G, whichis common to them l S 
D 


both, the angie E 4 C,fhall { by the thirde common fen- 
tence) be equall to the angle F 4 G: but the angle E AC 
is fuppofed to be equall to the angle B 4D . Wherefore 
the angle B 4 Disequallto the angle FAG, namely a rej F 
partto the whole: which is impoflible. And the {felfe 

fameabfurditie will follow, on what fide foeuerthe lines be drawen. Wherefore B Eis 
oneline,and CD alfo is one lines which was required to be proued. 


The fame conuerfe after Proclus. 


If unto aright line, andto a point thereof be drawen two right lines, not on one and the fame fide, 
în fuch fort that they make the angles at the toppe equall: thofe right lines fhalbe drawen direttly one 
tothe other, andfhalmake one right ine.  - 


_ , Suppofe that there be a rightline A B,and takea pointin in C.And ynto the point 
init C, draw thefe two right linesC D and CE vnto contrary fides, making the angles 


at the hed equal; namely, the angles 4 CD and BCE, Then I fay, that the lines (D 


andC E are drawen dire@ly,and do make onerightline. For forafmuch as the right 
line C D ftanding vp6 therightline 4 B,doth make the angles D C_4and DC B equall 
to two right angles (by the 13 propofition: Jand the angle DC A 
is equall to the angle BC E:therefore the angles DC Band B CE 
are equal to two right angles. And forafmiich as vnto a certayne 
right line B C,and toa point thereof C,are drawen two right lines 
not both onone and the fame fide, making the fide angles equal] 
to two right angles, therefore (by the 14'prepofition ) the lines 
C Dand C Eare drawen direGly, & do make one rightline,which 
was required to be proued. m 


_ The fame may alfo be demonftrated by an argument lea- 
ding to an abfurditie. For if C E be not drawen dire@ly to 
C D, fo that they both make one right line, then (ifitbee “^ ¥ 
poffible) let C.F bee drawne dire@ly vntoit. SothatletD ` A 
CF beone right line. And forafmuch as the tworightlines 
4Band D F do cutte the one the other, they make the hed à 
angles equall (by the 15. propofition) Wherefore the an- x 


gles AC Dand B CF areequall : but (by fuppofition) the 
angles 4CD and BC E are alfo equal]. Wherefore (by XY 
F 


Ye 


the firft common fentence) the angle B C £ is equal] to the 
angle BC F: namely,the greater to the leffe : which is im- . 7 
poffible. Wherefore no other right line befides CE is dra- 
ie diea fo CD.Wherefore the lines C D-and€é are Ai N 
taven divectly,and make oneright line:which was requi- A` 
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» Lightangles,as inthe figure, alfo euery angle of 


Lhe firft Booke 


OF this finetenth Propofition followeth a Corollary,’ VVheré notethit 3 
Corollary is a Propofition, whofe demonftration dependeth ofthe demonftration 
ofan other Propofitien, and it appeareth fodenly,as it were by chance offering 
it {elfe vnto vs: and therefore is reckoned as lucre orgayne, The Corollary which 
followeth ofthis propofition, 1s thus, ; il i z 


ny 


Af fower right lines cut the one the otbers they make fower angles equall to fower right angles. I 


This Corollary gaue great occafion to finde out that wonderful propofition int 
uented of Pithagoras which is'thus, È 

__ Only three kindes of figures of many angles, namely an equilater triangle, aright angled sre. 
of fower fides, and a figure of fixe fides, haning equall fides and equal angles, can fill the A A 
about a point their angles touching the fame point. í 


s <9 S ew o 
‘ 


- 


Euery angle of an eguilater triangle contay-.. ‘i 
neth two third partes of arightangle: fixetymes 
two thirdes ofa right angle make fower cteht anz 
gles. V Vhercfore fixe equilater triangles fill the 
whole fpaceabouta point which is equal to fewer 


areQangie quadrilater figure tsa right anglé: wher: 
fore fower ofthem fill the whole {paceas inthe 2. 
figure Euczy angle ota fixe angled figure, is.equal: | ` 
to arightangle, and moreouertoa third part‘ofa 
right angle. Bur'a rightangle,and a third pattofa 
right angle,také thre times;make 4,rightangles: - 
wherefore three equilater fixeangled figures fill 
the whole {pace about a point: which {pacecby 
this Corrollary ) is equall- to. fower right.angles: as 
in the third figure,Aay other figure of manyfids, 
howfocuer you ioynethé together artheangles, 
fhal either waat of fower angles,or exceede them. 
By this Corrollary alfo itis manifeftthat = =e- 
1f mè then two lines, that is, three, or 
fower,orhowmanyfceuerdocutthe ___ 
one the other in one point; ‘all the ai 6" >" 


thoferight lines made are double. in-< 74 
pumbecr co the right lineswhich cutter) «| 2 
Pe yy Pe ae 
the one-the other, So that iftherebe®’ ‘|e 
twò liuces which cutche one the other,“ t. - 
thé are there madefower angles equal’. oa I) ET 
Va ae ped uG Os F AAA a : ee SUE 


co fower rightangles: butifthre, then: + .. £ 


ed aT, S Aa aN 
are there made fixe angles ; iffower;cightaagles,and fo infloitly For cuer:the 
multitude, or number of oftheangles is dubled to the multicude-of.che reghe 
liaes which cut the one the other, And as the angles increafe in multitude, fo 


oN 


of Euclides Elementes. Fol.25. 


diminifh they 
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forth in length: the outmarde angle hall be greater then any 
one ofthe tivo inwarde andoppofiteanglese’ < E 
e ginis "Yano Pe are an OyT 
F ppofe that 4 B Ebea-triängle:: o °= 4 
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required to be demonstrated.. 


„Another demonftration after Pelitarins, 


‘ Suppofe that the triangle genen be ABC, Whole fide AB let be produced vnto 
` P , A r the 


Confhradiiem. 
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An other Dew 
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` ger Pelitarinus, 


Thee _- Theffrft Bookë - 


the:point-D. Then I fay; that the angle D,B Cis greater then either of the angles.B AC 
and 4CB,For forafmuch as the two lines AC and BC doconcurre in the point C,and. 
vpon them falleth the line 4 B:therefore(by the conuérfe of the firft peticion)the two 
inward angles onone andthe felfe.fame fide,are lefle . .. alien 

then two right anigles,Whereforétheangles ABCand™. s.o 
C A B are leffe then two right angles:but the angles 4 

B Cand Ð B C are {by the 43 propefition) equal to two 
rightangles Wherefore the two angles 4 B Cand DBY 
Ç are greater then the twolanglese4 BCand BAC, _ 
Wherfore taking away the angle ef BC whichis com- - 
mon to them both, there,fhall;be left the,angle DBC. 
greater then the angle 8 A Gu And bythe famereafon, ` 
forafmuch as the two lines B.4andC Aconcurre inthe _ 
point 4,and vppon them falleth the right dineC B thè i T 
two inward angles AB Cand ACB are defle then two vo 2s.. 0 

right angles.But theangles e4 B Cand D B Care equall to two rightangles.Wherfore - 
the two angles 4 BC and D B C,are greater thenthe two angles AB C & ACB. Wher- 
fore taking away the angle e4 B C,whichiscommon to them both, there halremaine 
the angle D BC greater then the angle_4C B: which was required to be proued. 


Here is to be noted thar when the fide ofatriangle is drawen forth, the angle 
ofthe triangle whichis next the outwardangle, is called an angle inorder vato, 
it: and the other two angles ofthe triangleare called oppofiteangles ynto it, 


ACervellery Of this Propofition followeth this Corollary, thatit is not poffiblethat from one & 

fellewing ofthis the felfe fame point hould be drawen,to one and the felfe fame right line, three equall- 

propofito, right lines, For fromone point, namely, 4, ifit be) ` Å P 
poffible,let there be drawen yntotherightline BD, . A 


thefe three equall right lines e4 B, 4 C,& 4 D,And 
forafmuch as 4 Bis equall to 4 C,the angles at the 
bafe are( by the fifth propofition Jequall.Wherfore 
the angle 4 B Cis equal to the angle 4C B.Agayne 
forafmuch as 4 Bis equallto 4D,theangle 4 BD 
is (by the fame) equall tothe angle 4 DB: but the 
angle AB C was equall to the angle 4C B. Where- 
fore thé angle AC Bis equall to the angle ef DB: 
namely,the outward angle to the inwarde & oppo- 
fite angle: which is impoffible. Wherfore from one 
and the felfe fame point,can not be drawn to one & 
the felfe fame right line three.equall rightlynes: 
which was required to be proued. 


oes ether C By this Propofitionalfo may this be demonftrated,that ifa right line falling 
a other Gor- is . 

relsryfolle-  vpon tworightlines,do make the outward angle equall to the inward and oppo- 
wing alfa ofthe Gre angle,thofe right lines fhall not make atriangle,neither fhal they concurre, 
fre. For otherwife one & the felfefame angle fhould be both greater, and alfo equal: 


which is impoffible,As for example. 


Suppofe that there be two right lines 4 BandC D, and vpon them let the rightline, 
B E fall, making the angles 4 BD and C D E equall. Then I fay,that the right lines 4B 
and C D fhalinot concurre.For if they concurre,the forefaide angles abidyng equall, 
siamely,the angles C D E and AB D: Then fora{much as the angle C DE is the out- 
ward-angle itis of neceffitie greater then the inward and oppofite angle, 8 it is alfo e- 
gual vnto it:which is impoffible. Wherfore if the faid lines cécurre,thé fhal not the an- 
gies remayne equall, but the angle at the point D ihall be encreafed. For ied AB 
ia. abiding 


of Eùclides Elementes. Fol.2.6. 


abiding fixed-yonfuppofe theine CD to be N wE ei iae 
ynto it,fo that.they.concurre,the fpacemnd dilkance ny, amg ni bes vee peel 
in the angle will be greater: for ow much more C | 
D approcheth toe¥ B,fo much farther of goethit . 
from D £.Or whether CD abiding fixed,you ima- 

. gine the line 24 B tobe moued ynto it, fo that they `~ 
concurre,the angle e4 BD will be leffe, for there- ` 

. with all ic cosametinnere vntothedines CD&B D, l 
Or whether youimagine either of thentto'be mo- -~ 
tied the oneto the other, you fhall'finde that the’ į. mi 
linee 4 B-comming neere’to.C:D; maketh the’ a eet 
anglee4 B.E lelle, and CD going farther front D Eo Baten, ene. Wi 
by reafon of his motion to the line B.D,maketh the ~ E» 

angie C D Eto increafe. Wherefore itfolloweth of ` t 
neceffitie, thatifit bea trianglejand.that the right lines ai Band CD ac concntre, fis 
outward angle alfo thall be greater then theinward and oppofite anglé. For either ‘the 
inward and oppofite angle abiding fixed,the outward is incteafed: or the ọùtwarde an 
biding fixed the inward rand oppolit iteis diminithed: orels both of them being moued 
till che ey concurre,the inwarde is diminifhed, and the outwarde is more increated: And 
the caufe hereofis the motion of the right lines the one tending to that parte where it 
diminifherh theinwarde angle, the other ta to that he where. it inereafeth: ‘the 
ongea angle. u” , , 
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AG Ler Ei i Lage Het 
x twoangles of the fayd trie”: v8 aed 
> nS in jele A BC, which tho” 
“i Glanbles Joiner be takemare 

=) i fie rbe-twowight angles, 
K A A E xtend( bythe 2 class 
aan iin ‘the line BC; to the e point 

D, And forafmuch as (by the propofi ition going 
before) the outward angle of the triangle A BC, namely , the an “ile ‘ACD i is 
greater then the inwar a and oppojite angle A B G put ihe angle A CB comma, 
to them both: wherefore theauglesAC D and: Al Ç B are greater then the ana 
gles ABC and B CA But(by, the 13, propopit ition) the angles ACDand AC Bi 
are equall to to right angles, Vi y, herefore, the, angles. ABC and BCA are 
lee then tweright angles. In like fort alfo may.we prone, that the angles B A. 
Cand AC Bare lefse then two right angles: rand alfa, that the. angles AB ex 
AB Care lefe then two right angles. VV. therefore a imenery triangle.two ana: 
gles, which two focuer be takenyare leffe then fo right =e which vas res 
quired to be proued, i 
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ConfiraFiow, 


Derenfiratiam 


ts other demia 
prration inzen- 


sed by Proclss, 


A Corrallary 
fe lowing this 
Propofitsone 


Confredion. 


T he firft Booke 


This may alfo be demonftrated without thehelpe ofthe former propofition, 
by the conuerfe of the fifth petition, and by che 13. propofition as you faw was 


‘done in the former after Peltarins. 


It may alfo be demonftrated without producing any of the fides of the tris 


angle, after this maner. 


Suppofe that therea be triangle 4BC.And in the fide B C take a pointatall aduen- 
tures,and let the fame be D, and draw the line 4 D. And forafmuch asin the triangle 
A B D, the fide B Dis produced, therefore ( by the former propofition ) the outward 
angle e4 D C,is greater then the inward and oppofite anglè 4 B D.Agayne forafmuch 
as in the triangle A'D C, the fyde CD is produced ,therefore(by the fame)the outward 


angle A D Bis greater then theinwardeandoppofite 
angle e4 c< D : butthe angles at the point Dareequall 
to two right angles( by the 13.propofition: )wherfore 
theangles 48 Cand 4C Bare lefle thentwo right an- 
gles. And by the fame reafon may we proue that thean 
gles B.A Cand BC A arelefle then two right angles,if 
we takea poyntin the linee-4C,and draw a right line 
from it to the point 2 : and fo alfo may it be proued 
that the angles Ces B and e4 BC are leffe the two 
ryghtangles, if there be taken in the lyne 4 Ba point, 
and from it bea line drawen to the pointC, 


A 


By this propofition alfo may be proued this Corrollary that from oneand 
the felte fame point to one andthe felfe fame right line,can not be drawen two 


perpendicular lines, en 

* For if it be poffible, from the point let there be drawen 
ynto the right line B C,two perpendicular lines 4B, and AC: 
wherefore the angles 4BCande4CB are right angles, But 
forafmuch as 4 B Cisatriangle.therefore any two angles ther- 
of are (by this propofition ) leflethen two rightangles,Where- 
fore the angles‘ 4B Cand AC Bareleffe then two right angles: 
but they are alfo equallto two right angles,by reafon AB and 
eC are perpendicular lines vpon BC: which is impoffible. 
Wherefore from one and the felfe fame point cannot be drawé 
to one and the feifefame line two perpendicular lines; which 
was required to be proued. 


\ 
x 


B ¢ 


The u.Theoreme. Lhe 18.Propofition. ) 
In enery triangle, tothe greater fide is fubtended the grea- 
ter angle. T 


Vppofe that ABC be a 

triangle, bauning the fide A 
NiC greater then the fide A 
LB. Then? fay that the ane 


ithe angle B CA, For fore 
llafmuch as AÇ is greater B 
‘ — “the A B put( by the 3 pros 
paftion) nto ABancgualline AD. dad (ty 


ee eaae 
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the fir ft peticion) draw a line from the point Bto the point D. And forafmnch Pemmfratiom 
as the outward angle of the triangle D BC, namely, the angle A D B is greaa 

ter then the inwardand oppofiteangle DC B (by the 16, propofition, )but (by 

thes, propofition) the angle AD B is equall to the angle A BD, for the jyde 

A B is equall to the fyde A D; therefore the angle A BD is greater then the 

angle AC B.VVherefore the angle A B Cis much greater then the angle AC 

B.VV berefore inenery triangle, to the greater [yde is fubtended the greater 

angle: which was required to be proued, 


You may alfo proue the angle at the point B greater then the angle at the point C A oo. 
(the fide 4 C being greater then the fide 4 B )iffrom the line £C youcut of a linee- 7 Pree 
quall to the line «4 8, beginning at the point C,as before you beganne at the point 4: 
and that after this manner, Let the line D C be equall to the line 
e4 B and draw the line B D: and produce «4 B to the point E: 
and put the line B E equal to the line ÆA D.Wherefore the whole 
line 4 E is equall to the whole line 4 C:draw aline from Eto C, 
And forafmuch as 4 Eis equal to 4C,therfore theangle 4 EC 
is alfo equall to the angle 4 ÇE (by the 5.propofition:) but the 
angle 4 B Cis greater then the angle eZ EC,For one of the fides 
ofthe triangle C B E, namely, the fidé B Eis produced: and fo 
the outward angle ef B C is greater then the inward and oppo- 
fite B E C (by the 16 propofition:)wherefore the angle 4 BC is | 
much greater then the angle e4 CB; which was required to be 
proucd. 


7 


ES 


Notethat that which is here fpoken in this propofiti. i eh pany 
a” Bp, ; ? = bat which ia 
on,is to be vnderftanded in one and the {elf fame triangle, For itis poffible that ect Athi 
-one and the felfe fame angle may be {ubtended ofa greater line,and ofa lefe line: | Propefiesen is ro 
and one and the felfe fame right line may fubtend a greater angle, anda lefle an 4¢%*4erGanded 


gle,Asfor example, fel, Saye | 
Suppofe that there be an Ifofceles triangle ABC, & angle 


in the fide 4B take the point D at all aduentures:& fro A 
the line 4 C cut of(by the 3.propofition) the lyne AE 
equall to the line 4 D.And draw a right line from D to 
E.Wherfore the right lines DE and BC do fubtend the 
angle at the point 4, & ofthemtheoneisgreater,and | 
the otherleffe. And after the felfe famemannera man ey “<y 
may putinfinite right lines greater & leffe, fubtending 
the angle at the point 4, à 
- Agayne fuppofe that 4 BC be an Ifofceles triangle. \ 

Andlet BC be leffe then either ofthelinesBAand AC. £ 
And vpon B C defcribe (by the firft Jan equilater trian- 
gle B C D.And drawa line from Ato D,'and produceit 
tothe point E. And forafmuch asin the triangle 4 B 
D,the outward angle B.D E,is greater rhen the inward 
& oppofite angle B_4D( by the 16,propofition )And by 
the fame in thetriagle 4CD,the outward angle CDE, is 
greater then the inward & oppofiteangle C_A D:ther- 
fore the whole angle B D Cis greater thé the whole an- 
gle B AC.And one and the felfe fame right line fubten- 
deth both thefe angles,namely,the greater angle & the 
Jefe, And itis allo proued,that greater right lines 
‘& lefle fubtende one and the felfe fameangle,Barin 
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~ redtg be demonfirate 


.  Lhefirst Booke ` 
oncandthe felfe fame triang 


rightline euer fubtendeth 
inthe propofition, 


Lhe 12. heoreme. ` Ther9.Propofition. ) 
- fo enery triangle, under the greater angle is fubtended the 
. greater fide. © bh 


le one right linefubtendeth oneangle,and the great 
the great angle,and the leffe the leffe,as it was proued 
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s s 


TEANTA 


Vppofe that ABC bea triangle, hauyng 
O the angle £ BC greater then:the angle B 
ET CAT hen T fay thatthe fide ACisgreater 
then $ fide A B.For ifnot the the fidi ACH ether 
equal to} fide AB, or els it isle(fe theit. The fide A 
Css not equal toy fide AB, for then( by they, pro» 
pofition )y angle A BC fhould beequall tò theans 
gle ACB: but (by fappofitia)itis not, VVherea 
fore the fide AC is not equall to the fideA'BeAnd (9° 5n t eno Da 
the fide AC can not bel for then the angle ABC fhoulde 


mee 


efse then the fide AB 
be lefe then the angle AC B(hy the propo/ition next. goyng. before), But (by 
fuppofttionitis not) VVherefore the fide AC is not leffe then the jfide-AB, 
VV herefove the fide AC is greater then the fide A B, VV herefore in enery trie 
angle, vnder the greater angle is fubtended the greater fide: which was requia 


. B 
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next 
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This propofition is th Fthe propofition going before. V V þer: 


” foreas you fee,that which was theconclufión inthe former, is inthis the fuppo- 


fition,or thing geuen:and that which was theré the thing geucn,is here the thing 
g ZÀ : $ ee TE 4 et <a : : 
required or conclufton. And itis proued by an argument leading toan impoffiz 
' L EEn 


bilitie,as commonly allconuerfes arc." 5, . 
J S ad Tt: a TE 


Proclus deraonftrateth this propo 


fition after an other way: buitfirfthe putteth 
this ¥Afumptiollowing, 7 : 


‘ih bgt? Rise Ts AE EN IF RE es 


i i ME a oe Serer yds 

If an angle of a triangle be denided into two equall:partes, and if the line which denideth w being 
drawen tothe bafe, do denide the fakse intotwo vnequall partes whe fides whieh contayne that angle 
fhalbe unequal, and that fhalbe the greater fide, whith faltech on the grater fide of the bafe,and thag 
the lefe which faleth on the leffe fide of tke baè nos “ar  : bunt #3 Asis 


wed Meet y 
rhb ar L hi be 


swe 


ce 
Lote 


E : : : a IE z ah. Poop aul ys 
Suppofe,4 BC to be a triangle,and (by the 9. propofition)denide the anglearthe 
point 4,into two equall partes; by-therightlitte+4D. and let the line 4 D'deuide:tlic 
bafe B C,into two.vne quail partes, and letthe part © D be greater, then the parte B.D, 
Then I fay,thee the fide A Cis greater then théfide AB. Produce theline 4 Dto the 
point Z,and (by the third )puttheline D E équall to the line D4. And forafmuch as 
D Cis by fuppotition greater then D B,put (by the 3 .propofition ) DF equal to B.D, 
and draw aline frô Eto Fand produceieto thepoint G, Now-forafinuch ás-4 Dive. 
quall to E Dand D Bisequall to D F, therforein the two triangles 43 Dand EED, 
twa fides of the one are equallto twọ,fides:ofthe other, eche-to-his'correfpondenr 
fide; and (by the 1. propofition) they contayne equall angles, namely, the HES ana 
| gles 


a i = 


see 


equall to the fide 4B, as it hath bene 

proued, Wherefore the fide 4 Cis grea- 

ter then the fide 4B; which was requi- NE 
red to be proued. * 


a This affumptbeing put,this Propofition is of Proclus thus demonftrated. 


Suppofe 4B Cto be atriangle, hauing hisangleat the point B greater then thean sn ather de- 
gle at the point C, Then fay that the fide_4 Cis greater then the fide 4B.Denidethe monfrarion sfa 
line BC into two equall partes in the point D,and draw aline from 4 to D. And pro- ter Prosle ` 
duce the line 4 D to the point £: and put the line D € equall to the line 4 D,and draw l 
aline from 2 to E. Now forafmuchas B D isequall to DC, and .4 Dis equall to DE 
therefore in the two triangles 4 DC and B D E, two A 
fides of the one are equall to two fides of the other, ech 
to his correfpondent fide, and they containe equall an- 
gles (bythe.r5. propofition):wherefore (bythe fourth — 
propofition) the bafe BE is equall to the bafe AC, and 
the angle D B Eis equal to the angle at the point De- 
uide alfo th’angle ABE into two equal parts by the line 
BF: wherforethe line EF is greater thentheline F4. B 
And forafmuch as in the triangle 4 B E,the angle at the 
point Bis deuided into two equall partes by the right 
line B F, and the line E F is greater then theline AF: = 
therefore by the former Afumpt thefide B E is greater E 
then the fide B 4: but the line B Eis equall to the line 4 C. Wherfore the fyde AC is 
greater then the fidee-¢ B: which was required to be proued. 


The i3.T heoreme. The 20. Propofition. 


In enery triangle two fides, which two fides foeuer be taken, 
are greater then the fide remayning. 


| Sy wr, enag that ABChe a 
IN Cy -cd \\triangle. Then I fay that 
Seo WE AS two fides of the triangle A 
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AC are greater then the 


Conratz, 


Derwonfratios. 


BNI cT befr Bobke | 


Side B Cand the fides A Band BC then the fide AC: and the fides AC and BC 
then the fide BA Produce (by the z.peticion )the line B A to the point D.And 
(by the third propofition nto the line A C put an equall line A D: and drawe. 
a line from the point D to the pointe C. And foraf- — pee m 
much asthe line D Ais equall to the line AC theres. A 
fore(by the 5 propofition the angle AD Gis equall 
to the angle AC D.But the angle BCD is greater 
then the angle ACD,therefore the angle BCD is- 
greater then the angle ADC. And forafmach as D 
CBisa triangle, bauing the angle BCD greater 
then the angie 4 D C,but( by the .S,propofition)yus. 
der the greater angle is fubtended the greater fide: 
wherfore D Bis greater then BC. But the line D 


ayt raben 
-l G 


` Bis equal to the Imes 4B and AC( for the lme A Dis equall to the line AC) 


wherfore the fides B Aand AC, are greater then the fide BC.And in like forte 


may we prone that the fides A Band BC are greater then the fide A Cex that 


> 


the fides B Cand CA are greater then the fide ABVV berforeineuery triane 
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ee of the fides. 
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gle Oo fides »which two fides foener be taken,are greater then the fide remays 
ning: Which was required to be demonftrated, "omis f 


This Propofition may alfo be demonftrated without producing any of the 
fides, after this maner, Aah. ES 

Suppofe 4 B Cto be triangle, Then I fay, that the two fides 4B and AC are greas 
ter then the fide B C: deuide the angle at the point A (bythe 9. propofition)into two 
equali partes by the right line e# E. And forafmuch asin the trianele B Ethe out- 
ward angle 4 EC is greater then the angle 8 e4% E (by fi : 
the 16 propofition).and the angle B -4E is put to be ie 
equall tothe angle E AC,therefore the fide 4 Cis grea- 
terthen the fide CE, And by the fame reafon the fide 
AB is greater thé the fide B E,Forin the triangle 4 EC 
the outward angle 4 E B, is greater then the angle CA 
€,that is then the angle £ 4B, Wherefore alfo the fide 
AB is greater then the fide BE.Wherfore the fides AB 
and_4 Care greater then the whole fide 8 C. And after . 
the fame maner may you proue’ touching the other 
fides alfo, A 

BHS E* € 


The fame may yctalfo be demonftrated an other way. 


Suppofe 4 B C to bea triangle.: Now if ABC bean 

equilater triangle, then without doubt any two fides A 
thereof are greater then the third. For the three fides 
being equall any two fides of them are double to the 
third But ifit bean Ifofceles triangle, either the bafe is 
leffe then either of the equall fides or itis greater. Ifthe 
bafe beleffe, then againe two of them are greater then , 
the thirde, butif the bafe be greater: let B C being the 
bafe of the Ifofceles triangle ABC be greater thé either 
ofthe fides AB &-AC and from it cut of (by the 3.pro- 

w i `- pofitioa 
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pofition ):4line\equalf to any ong ofthe other fides, whiche let bee BE, and-dtawe . 
aline from,.4 to.E,And forafinuch,as inthe triangle. E B,theangle.4ECisanouts, ~ 
ward angle: therefore itis greater then the angle 8 AE (by the 16. propofition).And. 
by the fame reafon,the angle 4 # B is greater then the angle C 4 E. Wherefore the an=, 
gles at the'point £ are greater theh the whole angleat the pointe 4. But the angle BE 
A isequal to the angle B AE (by the §; propofition) for e Bis put to be equall to B° 
€, Wherefore the angle remayning 4 E (is greater then the angle.C_AE, Wherefore? 
alfothe fide 4C is greater then the fide E (, But the fide -A B is equall to the fide B E. 
Wherefore the fides 4Bande-4Care greater thenthe fide BC.:/3 shy 

, Butif the triangle 48 G:beaScalenum,let'the fide o 7... 0555, 3s peepee s 
AB be the greatelt, and let 4 Cbe the meane, and BC aS Nea) Dae 
the leait, Wherefore the greateft fide beingadded toa» 0 00 Su 
ny one of the two fides muft nedesbe greater then. the - 
third, For ofit felfe itis greater then any of them -But 
if AB being the greateft,you would proue the fides AC, - 
and CB to be greater then it, Then as you cidin the I- 
foceles triangle, cut of from the greateft a linc equall to 
one of them, and fromthe point Cro the point of the 
interfeGion drawa right line,and reafon as you did be 
fore by the outward angles of the triangle,and you fhal 
haue your purpofe. e . 
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: Thispropofition may yet moreouerbe demonftrated by an argument lea- 
ding to an ablurditie, and that after this manner. 


Suppofe A B Ctobeatriangle. Then Tfaythatthe 7 a An other demia 
fides 4 B and 4 C,are greater then the fide BC. For if ` -a Prration leading 
they be not greater,they are either equallorleffe. Firt |. B. me, Semel fadia 


Jet them be equall,and from the line B C cut of the line 
B Eequalito the line 4 B( by the 3,propofition) wher- 
fore the refidue E Cis equall to 4 C.Now forafmuch as 
A Bisequall to B E they fubtend equall angles. Like- 
wife forafmuch as e4 Cis equallto.CE they fubtend e- 
qual angles.Wherfore the angles which are at the point 
Æ are eqnall to the angles whiche are at the pointee 4, 
which is impoflible( by the 16. propofition ). 


But now let the fides 4B and A€ beleffethen the 
fide B C,and from the line B C cut of ( by the 3.propofi- 
tion)the line B Dequall to the line A B and likewife fro 
the fame linc BC cut of the line CE equall to the line 4 
C. And forafmuch as 4 B is equall to B.D, the angle Z 
D A alfoisequall to the angle BAD (by the fifth pro- 
pofition),Againeforafmuch as e4 C is equall to CE 
therefore(by the fame) the angle CE Ais equall to the 
angle E e4 C: Wherefore thefe two angles B D Aand C 
E€ Aare eqnallto thefe two angles Beg Dand EAC, / 
Agayne forafmuch’as the angle'B D A is the outward 
angle of the triangle 4 D C, therefore it is greater then® Dio 
the angle EAC, For itis greaterthen the angle Des Ce by the 16. 
by Ws f: a ens chas C E eA is the the outward an 
#, therefore it 1s greater then the angle B AD (for itis greater then theancle ? AEI. 
Wherfore the angles BD AandC EA are geet then a two anes Ub an 4 A , 
£. But they were alfo proued equal! vnto them: which is im poflible. Wherefore the 
fides 4B and'A Care neither equall to the fide B C, nor leffe then it, but greater, And 
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propofition )Aùd 
gle of the triangle 4B 
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{ò alfo may it béproued of theret 


E Li, é 


eel ‘Fhe firftBooke 


at * Aman may alfo niore briefly demonttrate this propofition by Campanus; 
de denon- qanda ae FT ee Ge ee ati ne path an bias N ga ori 
ffrarion by the definition of. a tight line, which as we haue before declared is thus: 4 right line is 
E afa the fhorseft extenifiar or dravghe that 13 or may be from one point to another. Whetfore any one. 
: . mal SIU Beet! At Bae See OWE race a: ae es p ALAL SF ER VOR t 
vaheline, ‘fide ofa triangle, for that itisarightline drawen from fomeé one point to fome’ 
otherone point,is otneceffitie fhorter then the other two fides drawen from and 


tothelamepomtess i oniro, Lt: i 


AR ole) he o kopo aana, E Te e lis 
utallthinges — Epicurus and fuchas followed himdeérided this propofition, not counting it 


manifefl othe worthy to be added in the nuthber of ptopofitions of Geometry forthe eafines | 
ree hy thereof, forthat it is manifeft euei to the fénfe, But not all chinges manifeft to 
recfonandGa- Senle, are ftraight wayes manifeft to reafon and vnderftanding« I t përtayneth to. 
eerftandings one tharis a'teacher of fciences by. profe atid, demonftration to render a cere, 
tayneand vndoubted realon, why itfo appeareth to thefenfe: and.in, that oncly; 
comifterh {cience.. “Fade PRB T rk a a std somite 


toad 
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o Fher4.Pheareme. Therr.Propoftion. o i 
ieie laaa Maa ie pÅ “a ewe g e 
Gf from the endes ofi one of the fides ofa triangle, be drawen 
s to any point within the fayde triangle two right lines: thofe 
: i 3 Se ALC T Bey Meah a O a TET TT ae 
right lines fo drawer, [halbe lefe then the two other fides of 
zaio ghe triangle, but {hall containe the greater angle." 
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\Vppofe.that ABC bea Fro liani 
a \triangletand frotheendes > Meme n 
Ay of the fide BC namely, fro 
Tithe pointes Band C, let. 
acd ithere bedratyen within $ 
= A triangle two riehe lines B 
Z Jy D andCD toy point De 
~~ say Lbewlfay tbat the lines y A 
BD and CDare lefse then the ether fides ofthe Z | G. 
triangle namely, then the fides BAand ACand that the angle which they 
contayne, namely, B D é isgreater then the angle BAC, Extend d by thé 
Bensottration, fecond peticion) the line BD tothe point E, And forafmuch as( by the 2.0.pros 
 pofition) in euery triangle the twofides are greater then the fide remayning; 
therefore the two fides of the triangle A B E, namely, the fides A Band AB, 
are greater then the fide E B. Put the line EC common to them both, VV heres 
fore the lines B A and ZC sare greater theinthe tines B E and EC Againe fors 
afinuch as (bythe fame)in the triańgleC ED,the two fides CE and ED, are 
bréater then Şfide DC, put 5 line DB commonto them bath; wherfore $ lines 
CE and E Bare greater then thelinesC Dand DB. But it is proned that the 
lires B A and ACsare greater then the lines B E and ECVV herefore the lines 
® Aaud AC,aremuch greater then the lines B Dand D C, Agayne forafinuch 
3 EE l _ as 
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as (by the 16, propo/ition) in enery triangle, thé outward angleis greater then! 

U - MN E E Ore ae ee S a 
the inwardandoppofite angle, therefore the ont ward angle of the triangle C. 
DE, namely, BD C,is greater then theangle CED.VYV bereforealfo.( by the. 
fame) the outward angle of the triangle AB E, namely; the angle CE Bis. 
greater thenthe angle B AC, But it is proned;that the angle BD Cis greater 


ea 


then the angle CEB. VV berfore the angle BD Cis much greater:then.the ana: 
gle BACVV berefore if from the endes of one of the fides ofa triañgzlezbe dras’ 
Wen to any point within the fayde triangle tho right. lines: thofe right lines fo” 
drawn fhalbe lefse then the two other fidesiof the triangle ;. but fiatl-contayne : 
the greater angle: which was required to.bedemonftrated, “yal e re o 
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In this propofition is expreffed,thac the two right lines drawen within the 
triangle,haue their beginning at the extremes of thie fide ofthe triangle; For fr 
the one extreme of the fide of the triangle,and froth fome oüe point df the fame 
fide,may be drawen two right lines within the tridtiglé;whith fall 'be longer thé 
the two outward lines: which 1s wonderfull and feemeth traunge; that two'righe 
lines drawen vpona parte of a line, fhould be greatérthen two rightlines-dtawen 
vpon the whole line,And agayne itis poffible trom the one extreme of the fide 
ofa triangle ,andfrom fome one point ofthe famefide't drawe two right lyases 
within the triangle which fhall contain¢an angleteffé then‘the ang|e contayned. 
vader the two outward lines, =. ~ Ea a aor iontge ili 
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~ Astouching the firft part, BR ghiate d ; 
Suppofe A B CtobeareGatiet snow Letagor onan wus Gocaj sions 
gle triangle,whofe rightangle let «--.--/7 1), oe ngog snc? hw 1 
be at the point P, Andin the fide, 5 cioar. feu fete oao i ; ; 
BCtakeapointataladuentures, "| aa h ie Net 


which let be D: and drawa right > 
line frő Ato D Wherforethe line + + 
A Dis greater then theline AB- 2% - 
(by the 19,propofitié) From thet oi: 2085 
line A Deutof (by the thirde) a4 aans 
lingequall to the line A B which- onei) 


ve 


let be D'E.Anddeuide thelineE © 


into two equall partes in the 
point F(by the ro.propofition ) 
And draw alinefrd FroC. Now 
forafmuch as 4 F Cis a triangle,therfore the lines A F and F Care greater thé the line 


“1 C(by the former propofition )-but e4F i 

vteriliee a On but eft is equal to F E:wherfore the right lines £ 
a oe greater then, the line 4 C-Andthe lineD Eis equal! to th cea E 
Ho the right lines F Cand F D are greater then the right lines e4 Band AC: and ney 
are pus within the triangle 4 B C,the one from one extreine Of the fidé Be. E i zA 
other koma pidin the faméfide B C: whiche was required to be proued. ` ` _ 
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1y 4+ 4 As.totichynhe the fecande. ST re roe 
E hyàg the feconde partei <. ‘Suppofe id B Ctò bee an Uolves 


Ics triangle, angletthe bafe thereof namel ¢ 
re . nereot namelye, BC bee.creater then eit 
equall. fydes’, tand from the lyné’2 C'cutte of a line oa to.the yet by a 


thirde propolition) whichele tbee BD + and drawealine from ef toD. and in the 
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lineta Dtake apóintataladuentures,which.- - 
let be E, & drawalinefromCto E. Nowfor- 
afmuch as the line e4 B isequal'tothelyne 8. ~> 
D,therfore(by the fift propofition)the angle «015 -> 
B AD isequall.to the angle RD 4: And fore ...... . 
afmuch asinthe triangleE DCtheangleE D> 
Bis an outwarde angle,therefore (by the 16, ° =" 
propofition) itis greater thenthe inwardand ` 


toting chehe di omer i u oaoa 
| By meanes ofthis propafi-:.. aL EL. ENE ee ee Dri? 
tuonalforsdelsribedtharkynd 0 e aua Te: haus 


oftriangles,which contayneth;... s 
fourefides,Asfor example,this.. . 
figure AB C For it 1s-cotained, ~ 
otfower fides BA,A.C,CE,sc. 
E B Butit hath onely three an... . 
gles,onc åt thepointBanother: | f 
at thé point Aand the third at 

the point C, V Vherefore this 
prefentfigure ABC is a qua- ——y 
drilater triangle: whichofolde B se ERN Banda oT 
philofophers hath eucr bene counted wonderfull,. aut ol MN tS ee 
And bere is tc be noted, that there is difference be- ` Lae Sige Tiras 
twegea three fided figure, and athreeangled figure, =| “"""- arti 


Fordot cuery figure hauing three angles hath alfo ; . 
onely three fides,as itis plaine to {ee in this figure, “il 
Likewife ttusnot all on,a figure to haue tower fides, . 


andfower angles, For.a foure fided figure may haue- f ON orn 
oncly.threangles,as in the former figure: andafoure 9 My sO c: i 
angled figure may haue fine fides, as in this figure folowing, And fo ofall other. 
figures. “>, — ba ~ Py ine - wie, 
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Of thre right lines, which are equall to thre right lines 9 enè; 

to make a triangle. But it behoueth two of thofe lines which 

. bo foener be taken;to be greater then the third. For that in 

< ener triangle two fides, which rwo fides foener be taken, are 
on mee . = a) eee Of ‘i f " grea- 
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ENCV ppofe that the three right ` 
S . a line gent be A,B,C of which 
ler tivo of them, which-tvo 
foeuer be taken, be greater then the 
third, that is , let-the lines A,B, be 
greater then the line C, andthe lines 4. 
A C then the line Band the lines B; |p 
C, then theliné A. It is required of 
three right lines eqnall to theright: \ 
lines 4,B,C,tamake a triangle, Fake . 
aright line haning an appointed ende 
on the fide D, and being infiniteon ~ 
the fide E. And(by the 3, propofitie e 7 | 
ov-)put ynio the line Aan equall Ln oe en are 
DF, and put-ynto:the line Ban equal line F Gjand vnto y line Can equall line 
G:F. Andmaking:the centre F and the fpace DF defcribe (by the 3 . peticio} 
acircle D K L. Agayne making the centre Gand the [pace GH, defcribe (by 
the fame )a circle F K L:and let the point of theinter/ettion of the fayd circles 
be K ,and(by the firfi-péticion’)draw a right line from the point Kto ) point By 
ean other from the point K to the point G, Then Lfay,that ofthre tight lines 
equall to the lines A,B,C,is made a trian ole K FG, For forafmuch asthe point Demnttrariom 
F is-the centreof the circle DK L, therefore ( by the 1s, definition ) the line E 
D is equall tothe line F K, But the line Ais equall tothe line F D VV herfore 
(by the fir ft- common fentence) the line F K is equall tothe line A. Agayne fors 
afmuch as the point G,is the centre of the circle L K F,therefore( by the fame 
definition ) the line G K is equall to the line G H. But the line C isequall tothe 
line G H: wherefore (by the first common Jentence) the line K.Gis equallro 
the line C But the line FG is by Juppofition equal'to theline B: wherefore thefe 
three right lines GFF K,, and KG, are equall to thefe three right lines A,B, 
C. VV herefore of three right lines, that is, KE, EG, andG K , which are 
equall tothe thre right lines geuen,that is to A, B Cis made a triangle K EG: 
which was required tobe done. ~~ T o a = T* 
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An other conftru&tion,and demonftration after Fluffates, 


. Suppofe that the three tight lines be 04,B,C.And ynta fome one ofthem,namely, oa ochena: 
to C,put an equall line D E,and(by the fecond propofition) from the point £,draw the pa e 
line È G,equall to the line B: and (bythe fame) vnto thepoint D put.the line D H e- after Fluffares. 
qual to the line 4.And making the centre the point E, & the {pace E G,defcribe a cir- 
cle FG’: likewife making the centre the point D, andthe {pace D H , defcribe'an o- 
ther circle Æ F:which circles let cutte the one the other in the point F. And draw 

ion) lay l thefe 


feflances in thes 


Probleme, 


Firit infanee, 
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eh nee 
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Second sastsnce 


 forafmuch as Gis the centte of 
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thefe lines D F and EF. Then T Gye cowie a EN E & 
that DF Eisa triangle defcribed of EF ue wh @as . ames 2 » a ul \ 
3. right lines equali to the right lines ] k =~ 


4,B,C For forafmuch as the line DA 


is equall to the right line 4, the line ae 
D F, fhall alfo be equali to the fame 3 
tight line .4,(Porthat the lines D Æ y 


and D Fare drawen frô the centre to 
the circumference ).Likewife foraf- 
muchas £ Gis equallto E F (by the 
iş, definition) and theright line B is 
equall to the fame right line E G:ther : 
fore therightline EFisequalltothe ^) Saas Aa m be, 
right line 2 : but the right line D E, tee a a eS 

was put to beequall to the right line ee ee. ana cee n 
C.Wherfore of three right lines E D,D F, and F E Which are equal to'three right lines 


geuen, &7,8,C, isdefcribed a triangle: which was.required to bë doiies}- 3-1 awg 
+ $ ` 4 ” A & $ r 
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In this propofition theaduerfary paraduenture will cauill,that the circles 

i ' : TET ARELES ae 

fh all not cut che one che other (which cht ng Enslide putteth them ‘to do) Butnow 
ifthey cutte not the one the other, either they touch theoné the other,or they” 
are diftau ate the one from thecthet s: Fitif it be pofliblelectheintoochethe! 
one the other; asin the figure here pur, (the‘conftruction whereof. anfwereth to; 


Sy 


che cobftrucrian ofExchde). nae. 
LET TES a en EN F AEE Pika A" mA i MSE. 
Andferafmuchas Fis thë cene sO a À 


tre of the circle DK, therfore the 29: © | 


r 
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~ a 


line D F is equatto'the line ENe ~ a 
And forafmuchas the poiat G,is > bh 


the centte ofthe circle HL,ther-._ 


fore theline A G; is equall t6 the ~ wo, all 
Tine Gf, Wherefore thefe two f- 7h, 2 UO eet le ; 
lines DF,andG H, areequallto; — ~ m alt tes, 

one line, namely, to FG, ee Da ' 
they wete put tobe greater then WAT CV PE ee nee JA 


it: for the lines. D F, F G, and'G \ a. 
H, were put to be equall to the, \ 

lines .4,8,C,cuery two ofwhich œ 
are fuppofed'to be greater them: 
the thirde: wherefore they arep 


both greater; and. alfo, equall,. .._ ~ “si j fim 
which isimpofirble, Agayneifit' "> 
be poffibleslet the circles bedi-. f. oe Ean 


ftant the one fromthe other, as* ` 
arethe circles DKand H L.And ` 
fora(much as Fisthe centre of 
the circle D K,therfore the line 
D Fisequal to the line FN,And 


the circle L A,therefore the line, 


we FTG édifall to’ the line G Af: 'Y.* © 
n wheréefore'the whole line F Gis 


greater then the two lines DF,” 
and G E, (for the'line F G,exce- > 
deththelines D F,andG A, by” - 
the line N AZ )butit was fuppo- ~- 
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fedthat the lines D Fand G are greater'then:the line FG: as allo; it was fuppofed,- 
that thelines:and €,were greater then the line.A(for the line D:Fis put to be equalk, 
tothé line-4;and the line FG tethe line Bsandtheline ÆG ta the line C.) Wherefore. 
they are both greater and alfo equall: which is impoflible. Wherefore the circles ney- 
ther tooch the one the other, nor are diftant the one from the other. Wherefore of ne- 
ceflitie they cut the one the other: which was.required to be proued. 


. The 9, Probleme. The 23.Propofition. 


Upon aright line genen,and to a point init geuen: tomake a 
rettiline angle equall to a recliline angle genen, | 


N] ppofe the right linege= ~. an 

Si ue be AB, éo let y point in ; fe 

<i it-genen be A. And let alfo 
= the recisline angle genue be 

DCH It is required vpon the right 
line genen A Band to the point init 

geuen A,to make a rectilineangle es 
quall to the reétiline angle gesien D - 
CH, Take in either of the lines CD 
and CH a point atalladuentures,¢ 

- let the fame be Dand E.And(by the 

first peticion) draw a right line fro 
D to E.And of thre right lines, AF, 
FGandG Aywhichletbeequallto =. — 
the three right lines geuen,that is,toC D,D E,and EC, make (by 5 propofition 

gong before)a triangle and let the fame be AFG: fo that let the line CD be es 

quall to the line AF, and the line C E to the line A G,and morecuer the lyne D 

E tothe line FG. And forafmuch äs thefe two lines D Cand CE are equall to. demonfiration. 
thefe two lines F A and AG,the one to the other and the bafe D E is eqnall to | 

the bafe F G:therfore (by the 8. propofition) the angle D C E is equal to the 

angle FAG VV herfore vpon the right line geuen A Band to the point init ges 

uen namely A,is made arectiline angle F A G,equal to the rectiline angle genen 


a 
i - , Confiradiion, 


a 
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D CH: which wasrequired to be done. 
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An otherconftructionand demonftration after Proclus, 


Suppofe that the right line geten be A B:& let the point in it geuen be -4;8& let the Frege 

retiline angle gené be C D E,It is required vpé theright line gene 4 B,& to the point Pruttion and de 

in itgeué 4,to makea rectiline angle equal to the re@iiline anglé gené C D E. Drawea ‘monffration afa 

line fr0 C to E. And produce the line 4 B on either fide to the points FandG.Andyn- zer Procke. 
Liii, t9 


ae . Lhefir$Booke 5. 


rothe line CD,put the line FA equal, &viito the line DE let the line AB be equal,& vn- | 
totheline EC pur the line BGeq ual. And making the cétre the point 4,& the {pace AF; ; 
defcribe a circle K F.Andagayne making the centre the point B and the {pace B G.de- } 


fcribe an other circle G L: which fhal of neceflitie cut the one the other,as we haue be-. 
fore proued.Letthem cutthe one the other in the pointes M & N.And draw the? right. 
lines AN, A M, BN, and B M. And forafinuch as F Ais equallto A M:andalfoto AN 
(by the definition ofa circle)but C D is equall to.F A,wherfore the lines AMand AN. 
areeche equall to the line D C.Agayne forafmuch as BG, is equallto B M;and to B N, 
and BG is equail to C E:therfore either of thefe lines. B.M and B N isequallito the line? 
C E. Bat the liae B Ais equalito the line D E,Wherfore theft two lines B.A &. A M,are 
equall to thefe two lines D E and D C,the oneto the other,and the bafe B M is equal to’ 
the bale C E, Wherfore(by the 8.propofition)the angle M'A B,is equall to the angleat’, 
the point D.And by the fame reafon the angle N'A B,is equall to the fame.angle at.the, 
point D,Wherfore vpoa theright line geuen 4 B,and to the point init genen 4,is de- 
fcribed a rectiline angle on either fide of the line 4 B: namely,on one fide the re@iline’ 
angle N AB,and on the other fide the reGiline angle M AB, either of which is equall to! 
- the reGtiline angle geuen C D E: which was required to be done, s 5 


ie 
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An other conftrution alfo,and demonftration after Pelitarius. 


a De- _. Suppofe thar the right line genen be 4B: and let the point init genen be C, and. 
monfrason af- lettherectiline angle geuen be DE F.ltis required vpontheline geuen 4B,andtothe | 
ter Pekescies, point init geuen Cto defcribea reGiline angle equall tothe re‘tiline angle geuen DE 
FProducetheliae F Eto the point G; and from the point E ere&(by the 11.propofi- 
tion vito the line GF a perpendiculer line E A,which ifit exa@ly agree with the lyne 
mse E'D,thenwas the angle gené a right ` t a i 
angle.Wherfoteiffromthe pointe Co. 
you erecte a perpendiculerlinevnto, . j . 
the line 4 B,that fhall be done which'  ' oh 
was required to be done Butifitdo: : ' 
not,then from the point H, eretvn- 
to théline Æ E,a perpendiculer lyne 
HD, whiche being produced thall 
(by the fifth peticion)concurre with 
the line E D being alfo produced: for 
the angle DE H isleffe then aright... 
anzie(whenasGEHisarightangle), | 
Wherefore let themconcurre in thes A.. 
p aint D,and fo is made the triangle . 
-C  . DEH.Afterthelame maner frôthe s; W; ) : 
| . point genen Ccred vnto theline 43 a perpendiculerline C K; which let be eq vail to 
ra) toe Š the 
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ferne: bàranely.thar in ftede of the fecond common fenrences:muftbe vied the 
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Appollonius putteth another conftruétion & demonttration of this propoliris: 


not.amiflehereto place it, And itis thuss ©. nce ey 
E aa as a i us ENTE Ree ta ean CA AS NA. y ra ns} 


a LA 
4 $ ` iei: 
A A OESTE L TRR IAA 


Suppofe thatthe reãtiline angle geuen beC DE, andlet the right line geuen be 
AB, andlet:the point init 4 Ms SA 4 wea UY, ak Loi ie z gi niL 
geuen bee. Take in thes... 
line CD,a point'atallad- © 927 
wentutes which let be Fis Z an 
And making the cétre the »f..-2 = 
point D, and the {pace D |... 
F, defcribeacircleF G,cut<} 
ting. the'line DE; in the: Yo os 
pointG, and draw a ryght > 
line from F to G , Likewife 

fromthe line 4P, cut of 
alineequall to the lineD . rR i 
Fwhichletbe 4H. And © és 2: « wide p 

making the cétre the point at 
A,and the {pace dH de- > WY ua i. \ 
feribe a circle H K, and from the point H,{ubtend vnto the cireumference of the circle 
arightlyne equall to the rightline F.G , whichelet bee H K : and drawea right lyne 
from Ato K. Then I fay thatthe angle 44 K,is equall to the angle C D E. The proofé 
whereof I now omitte for thatit dependeth of the 2 8 and 27 propofitioris of the third 
booke. — Pat w ' ; ct ee’ 


But now,as I fayd, by thisyou may very redily, and mechanically, without demon 
stration, vpona line geen, and to.a point init geuen defcribea reGilin¢ angle equall 
to arectiline angle genen. For. ` : a nae 
inthe re@iline angle gené, you `` A 

neede onely to marke the two, ` 
pointes, where the circumfe- ` 
rence‘of the circle cutteth the 
lines ‘contayning the angle ge- 
uen: as the points Fand G: and. 
likewife to marke in theline ge. - . p 
uenasin 4B thepointH,&fo ~~, p o uan B wr: 
making thecentre the point 4;according to the fpace AH (whichis pnt to be equal te 
¥F-D)defcribe a peece of a circumfergnée on that fide that you wil haue the angle to he, 
as for ¢xample the circumference Z K,and opening your compaffe to the wideth from 
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How to do this 
propofition redis 
by and meshanis 
cally, 


‘Pesapides the 


“Theft Booke `: 


the point F, to the point G, fet one foote thëreof fixedinthe point H, and'marke.the- 
point where the other foote cutteth.the fayde circumference. which point let be K, 
And from that point to the point é4,draw a right line:and fo fhall you haue de(cribed, 
at the point 4,an angle equal to the angle. at the point D.Asin the figures’ inthe end. 
oftheotherfideputs 000 bec ei OAs des wml cry Dive eet 


? 


feft iowenter of (Omopides was the firft inuenter of this propofitionas witneflerh Eudemius, » 


this propofit sor. m E TA E E ETATE eee le ee 
Lhe15.T heoreme.The24.Propofition. ©. 7 
Fftwo triangles bane two fides ofthe one equall totwofides of 
the other, ech to bis correfpondent fide and if che angle cotai- 
ned vader the eq 
gle contayne 
= W A = 
WR “Spe 
Then I faye that the bafe BC, is greater then the bafe 
T a EF, For forafmuch as the angle BAC is greater then 
i al angle ED F,make (by the 23 .propofition vps A We bat aag 


Bemonftration. aud an other from the point F tothe point G. And 


and the line AC to the line DG,the oneto $other, © Heni 


F G is much greater then the angle EG F, And hyena? asBFGisa triane 
gle, hauing the angle E FG greater then the angle E G F and (by the 18 pros 
pofition) vader the greater angle is fubtended the greater fide , therefore the 
fide EG isgreater then the fide E E But the fide E G is equall to the fide BC 
wherefore the fide BCisgreater then the fide EF, If therefore two aes 
bt AA Be om, Maer ae wat Oe si bod rr ane” 


` 


of Euchiles Elementes. Fol.34.: 


bane two fides of the one equall to two fides of the other, echeto his correfponz 
dent fide, and if the angle contayried vnder the equall fides of the one,be grean 
ter then the angle contayned vnder the equall fides of the other : the bafe alfo of 
the fame [halbe greater then the tafe of the other: which was required to be 
proued. 
= nae ý m Pj E e, i ; T bree cafes in 
In this Theoreme may be three cafes, For the angle £ DG, being put equallto the 34i, syoyoficn, 
angle 8 4 C,and the line D G,being put equall to the line 4 C,and a line being drawen_ Í 
from Eto G, the line E G fhall either fall aboue the line G F, or yponit,or ynder it. Ex- 7 
tlides demonftration ferueth, when the line G E falleth aboue the line GF, aswe haue’ Thefirfh cafes.. 
before manifeftly feene. ` -> T a : r 
o Butifit fall vpon it,as it this figúre here put, - -a Second cafir - 
Then forafmuch as the two lines 48 and-4C,are "i 
equal tothetwolines D Eand D G,theone to the.. . 
other, and they contayne equall-angles by con-` 
ftru&ion: therefore (by the 4. propofition) the 
bafe BC, isequalltothe bafe E G :-but the bale E . 
G, is greater then the bafe E F : wherfore alfo the ` 
bafe B Cyis greater then the bale E F 3. whichwas. 


a 


required to be proued, 


-~ -Butnow let the line £ G, fall vnder the line £ 2. 
F,as inthe figure here put.And forafmuch asthefe 
twolines 48, and_AC, are equall to thefetwo ` 
lines D Eand DG, the oneto the other, and they 
contayne equall angles, therefore-(by the 4. pro- 
ofition)the bafe B Gis equalto thebafe&G.And ` 
E T AA as within the triangle DEG, the two - 
linnes D F and F-£,are fet vponthé fide D E:ther-, 
fore (by the 21.propofition the lines D Fand F E 
areleffethen the outward lines D Gand G'E: but ` 
theline'D G is equal to theline D:F.Wherforethe - 
line G Eis greater then the lite FE. But GE ise-:.. 
quall toBC,Wherefore the line B Cis greatér thé 
theline E F,Which was requiredto'be prouéd, ` > 


Third cafe. 


£ 


> ye a A 
An other dez 
-> monfrationof 


she third cafes 


. - This third cafe may alfo another way bedemonftrated.produce the lines D Fand 
DG,whichareequal, vnto thepeints ` g, Se  “.. L a. 

. Kand H:and draw a line from F to G:: A ERREP 
wherefore (by the {fecond partof the = | Nous 
fifth propofition)the angles.K F G and 
¥.GH,which are ynder the bale FG, _ 
are equall:therefore the angle E EG is 
greater then the angle FG',Wherfore. 
(bythe 18 propofition) the fideE Gis... 
greater thenthe fide E F: but the bafe 
B Cis cqual ynto the bafe E G;Where- 

‘foréthe bafeBC,.is greatersthenthe - \... °. aN 
bafe £ F : Which was required. to be. M2. 0 a 
PE GA a T E ee T 


ett 4 7 I 4 | ae 
SMENY b n a A Hits Ga . 


‘It may peraduenture feme, that Euclide (hould-herein this propofition haue 

proucd,that not onely the bafes of the tridnglesarevnequall,butalfo that the az 

reas. af the {ame are vnequall: for fo in the fourth'propofition, after he had pro- 
. Ki, ned 


Wr by Eerlide 
Bere prowéth 
Wot che areas of 
Tee trianglesto 
be Greguall, 


Lhe firft Booke bys 
ued the bafe to be equall, he proted alfo the areas to be equall, But hereto may. 
bean{wéred, thar in equall angles and bafes,and vnequall angles and-bafes , the 
confideration is not like, For the angles and bafes being equall, the triangles al! 
fo fhall of neceflitiebe equal, but the angles and bafes being vnequall, the areas 
fhall not ofneceffitie be equall, Fot thé triangles may both be equall and vne- 
quall : and that may be the greater,whiche hathe the greater angle,and the grèis 
ter bafe, and it may alfo be the leffe. And for that caufe Euclide made no mencis ’ 


: on ofthe comparifon of the triátgtés, VV hereof this alfo moughtbe acaule, for 


After Phe 37. 

Proposition yor 
foal fadi the 
‘compars[or of 
‘griaagles,whofé 
fides beseg 
-eguallchetr bite 
es and angles 
at the toppe 
Are Gaequall, 


Demonjiration 
deaditty 20 dt 
abferdiy, ` 


FE: for if it were equall,the bafe alfo BC fhould(by 


that to thé demoaftration thereof are required certayne Propofitions concer= 
ning parallel lines, which we are not as yet come vnto, Howbei t after the37, 


propofition of this booke you fhal find the comparifon of theareas of triangles, 
which hauetheir fides equall, and therr bafes and angles at the.toppe vitequall, 


The 16.T heoreme. R | The 23-Propofition. = 


/ftwotriangles haue two fides of the one equall totvo fydes 
of the other, eche to biscorre/pondent fyde,and if the bafe of 
the one be greater then the bafe of the other: the angle aljo of 
the fame cotayned under the equall right lines shall be grea- 
ter then the angle of theothers i cas oiu a a 
(CRY ppolethatthere be rwotriangls ABC, 2 ee 
Aand D E F,baning two fides of thone that. -+ ~ | 

OS GARRE KHE I gs 

SAPs AB and AC equall cof Wo fides ofthe oe 

ther,that isto D E and D F, ech to bis correfpoñs . 
dent fide namely ,the fide A B tothe fide DE,and 
the fide AC to the fyde D Fo Bat let the bafe B E 
be greater then the bafe EF, Thë Lay, ibat the ans: | 
gle B ACis greater thenthe angle EDF, For ifs 
Abt, then is vt either eguali vateit; “bv leffe then its — - 
But theangle BAC is not equal totheangle ED _ , 


es ae ; 
-S aa 
E F a i 
iE . he Š 
Y wA —— 
+ AN cae Ai 
Enaid de iiaii os EF 7 3 
pe = i T oa oe 
e Shing. 
ea t 
uy i 


Ea 7 os 

Os Bad ii a 
DET 
+ 


the. pripojio) ke equal 
tothe bafe E F:but by fuppofttionit is not. VV her fore the angle B AC ss notta 
quall to rae ME alfo is thé angle BAC ethen Lie angle Ti 
DF: for then fhould the bafe BC be lefse the the bafe E ( by she former pros 
pofitian But by fuppofition it is not VY berföre jangle BAC ienoe lefe ebay 
angle E DE And itis already proned,that it isnot equal vato itwherforé Jan 
dle B AC is greater then the angle E DF, if therfore two triangles bane two 
fides of the one equall to two fides of the other ećhetohis còrrèfpondent pian 
ifthe bafe of the one be greater then the bafe of the other, the angle alfo of th 
Jäihe contaysted vader $ equal right lines fhal be greater the theangle of the oe 


iher:whichiwas required tobeproued, ` ¿ wA 
ther: which was req ni i ae À alae Sy This i 


of Exide Eleménies. 


Fol.35. 


AK conGerfer 


This propofition is plaine oppofiress thé cight;8e is the éSuerfe ofthe foure are commonly 
and twenty which went before,and itis protted(as commonly allconuerfes are} *mdsredtly dea 


by areaion leading co an ablurditie, But rt may after Menelaus Alexandrinus b 


demonftrated directly after this maner, 


Suppofe that there be two triangles ef BC & D 


E F:haning the two fides 4 Bande4C equal tothe .. 


two fides D Eand‘D F,the one to the other:and let 
the bafe BC be greater then the bafe E F,Then / fay 
that the angle at the point_4;is greater thé the an- 
gle at the point D.For from the bafe BC eut of (by 


the thirde Ja lineeqnallto the bafe £ F, and letthe - 


fame be B G.And vpon the line GB and tothe point 


B put( by the 23,propofition)an angle egual to the. _ ; 
angle D E F: which let be G BA: and let the lineg 5 


£7 be equall to the line D E.And drawe a lyne from 
H to G,and produce it beyond the point G: whiche 
being produced fhall fal either vpponthe angle 4, 
or vpon the line 4 B,orvpon the line AC, Firft‘ler 
it fall vpon theangle 4.And forafmuch asthefe two 


lines BG and B Hare equall to thefe twolines EF 


and E D,the one to the other,and they contayne è=. 
quall angles(by conftruGtion)namely,the angles G 


è monflrated, 
» An other dermé= 
> fration after 
Menelaus Alex 
andria 


Diners cafès ins 
- this demenfiraq~ 
ULA 


Fir infa es 


B Hand D E F: therfore( by the 4.propofition the bafe G F is équall to the DF, and 
the angle B H Gto the angle E D F.Agayné forafmiich as the line B His equall to the 
jline B -4( for the line 4 Bis fuppofed to be equatto the line D E, ynto which line the 
ine B H is put equal ) therfore( by the 5 .propofition)the angle B A Ais equall tothe 
angle BAAwherfore alfo the angle E D Fis équal tothe angle B 4 H,But the angle B. 
A Cis greater then the angle 3B A H:wherfote allo theangle B 4 Cis greater then the 


angleEDF. - : 


h 


But now letit fall vpon -thè linee4# in the . 
point K, and drawe aline from 4 to H. And for- - 
afmuch as thefe two lines B GandBH areequallto - 
thefe two lines E Fand E D,the one to theother,& _ 


they containe equal angles(by conftru@ion)1name- 


ly,the angles G B H and DE F: therfore (by the 2 
$i 


propofition )the bafeG His equall to the bale D F 
and the angle B HG to the angle EDF, Agayne for-. 
afmuch asin the triangle B A H, the fide BA is equal: 


to the fide B H, therfore (by the 5propofition} the - 


angle B A Hisequal to theangic B H A.But thean- 
gle BH Ais greater then thé angle B H Gswherfore 
alfo the angle BAH is greater then the angle BHG- 


Wherfore the angle B A Cis much greater then the . y 
angle B H G:Butitis proued that the angle BHG is - 


čquáll to the.angle atthe point D „Wherefore the 
angle B A Cis greater thenthe angle at the pointe 
D: Which was required to be proued, IG 


But naw fappok: that theline H G beyng produced doo fall yppon thelinee G; 


| Secand cafe, 


Third cafe. 


namely;ini the point K.And agayne draw alfo aline from c4 to #.And foralmuch as B 


Gis equall to £ F,and B H,to E Daherefore thefe two line 


s B G and B Hare equall to 


thefe two lines E F and E D,the one to thé other,and (by conftru@ion )they contayne 


equal angles,namely,the angles GBH and FED,Wherfore ( by the fourth aoia ) 
F K.ii the 


. thebafeG His equal to thebafe DF: & th'an 


-quall to 4 C: therforeG H alfoisequall to A 


gis ether dea 
asn iraton af- 
wer Hers Mea 
Gharscut, — 


` fore H Kis much greater then A K.Wherfore 
(by the 18. propofition) theangle KAH is 
. greater then theangleK HA. Agayne foraf- 


» ducethe lime D E to the point Æ, and put the 


gle BH Gis equallto th’angle E D F,And for- 


afmuch as G His equall to D F, and DF ise- A 


€. Wherfore H K is greater then 4C, where- 


muth as B H is equabto A BY for B His pute- 
quall to D E,whichis by fuppofition equal to 
A B) therfore(by the 5. propofition ) thean- 
gle-B H Ais equall tothe angle B AH. Wher- 
fore the whole angle BHX is leffe-then the 
whole angle B A K, Butit hath bene proued, 
that the angle BH Kis equail to the angle at 
the point D,wherfore the angle B 4Cis grea- Ss, 

ter-then theangle arthe point D, which was H. 
‘required to be proued, 5 


iss) 


Hero Mechanicus alfo demonftrateth itan other way, andichat by a dire&t 


-demonftrarion, 


Suppofe thattherebetwotriangles.4BC = - 
and DEF, hanyng the two fides 4B, and A 5, 7 0 l 4 
C,equallto the twofides:DE,&DF,theone ~  _ - Ciel gi i 
to the other, andletthe bafe BC, be greater 
then the bafe E.F. Then I fay,that the angle at 
the point.4,is greater then the angle at the 
point D.Por.forafmuch as BC, is greater thé 
£#,produce E Fto the pointG , and put the 
dine £ G, equall to the line BC. Likewife pro- 


dine D Æ, equall to theline D F.. Wherefore 
makine the centre the point D,and the {pace 
D F,de(cribe a circlejand it hall paffe alfo by 
the point Æ.Letthe fame circle be F K 4.And. 
forafmuch as dCand AB are greater thé BC | 
(by the 20.propofitió)& thelines AB& AC, © 

ar equal te-the line €H,& the line BCisequal | 
qto the line E G. Therefore theline E H is grea 
ter then theline E G, Wherefore making the 

centre the point € andthe {pace EG deteribe > 
acircle,and it hall cae the line E A, Letthe ~'' 

fame circle be G K: and from the common |. 
fe@ié of the circles, whichlet'be the’point Ky = 
draw thefe rightdines K D and KE: Ang fort 50 3 > 
afmuch as the point Disthecentreofthecir- 20 n Sw e a A 
cle Æ X F, therefore( by the 1 5, definition Jtheline D K,is equall to the line D H,that 
is vate the line 4C. Agayne forafmuch as E isthe centre ofthe circle G K, therefore 
theline E Kis equal to theline EG;that is,to the Ime B C. And forafmuch as thefe twa 
lines 4 Band A C,are equall to thefe two lines DE and D K and the bafe BC eadat 


` 
t 


hiar 
? 


| tothebafe E K(for E Kisequall to E G (by the 15 definition) & EG is put to be equal 


to B C),Wherefore( by the 4.propofitión)théangle B 4 Cis equal to the angl: ED K. 
But the angle E D Kis greater then the angle ED F :wherefore allo the angle 8 AC,i¢ 
F rE eT ee 


greater then the angle € D Fswhich was required to be proned. 


3 ý a cuit F - jie 
Si ee z-s ; oh here The F 


ae 


| of Euclides Elementes. Fol.36. 
i -5 o Thesg. T heoreme. Thex6.Propofition: . i 


Ff nwo triangles hane twoangles ofthe one equall tatwo an- 
: gles of the otber,ecb to his corre[pondent ang le and haue alfa 


ht 


ki 


one fide ofthe one equall to one fide of the other , either that. 
`> fide which lieth berwene the equall angles, or that whichis: 
._fubtended under one ofthe equall angles: the other fides alfo: 


..,. ofthe one halbeequallto the other fides ofthe other,eche to. 
-obis cdrrefpondent fide,and the other angle ofthe one: [halbe 


“` equall rothe other angle of che other. ` 


FAV ppofe that there be tpo triangles AB 


SDV one, that is the angles 4 BC and BCA; 
Eien, lto two an clesofthe other, thatis, 
to the angles D EF and EF Ditch to his corre/po 
dent angle thatis,the angle ABC, to the angle D: 
EF,and the angle BCA to the angle EFD and one 
fide of the one equall to one fide of y other firft that 

ide which lieth betwene the equall angles , thatis, ° 
the fide BC;to the fide EE ThE I fay that the other 


Hac E 3 Rs, 


i 


fides alfo of the one fhalbe equall to the other fides of the otber,ech to,bis torres 


Spondent fide that is,the fide AB, to the fide D E,and the fide AC,to the fide 
DF and the other angle of the one,to the other angle of the other that is, the 
anole BAC tothe angle ED F For if the fide A B be not equall to the fide D 
E,tbe one of themis greater, Let the fyde'A B be greater : and (by the 3 .propo 
fition) vnto the line D E, put an equall line GB,and draw a right line from the 
point G,tothe point C. Now forafmuch as the.line GB, is equall to the line D 
E aiid theline BC to the line E F therefore thefe two lines GB and BC, are 
equall to thefe two lines D E and EF the one tothe other,and the angle GBC 
is (by fuppofition) equall to the angle DE EWV berefore (by the 4, propofys 
tion) the bafe G Cis equall to the bafe D F, andthe triangle GC B is equal to 
thetriangleD E F,and the angles remayning are equallto the angles remaye 


UC and DEF bauing two angles of the > ar -aP ze. 


Demsonfiratior: 
leading to an 
A bfaur dit. ie. ə 


ning vnder which are fubtended equall fydes VV berefore the angle GC Bis es | 


quall to the angle DFE.But the angle DFE is fuppofed to be equall to the an 
gle BCAIV herefore( by the firft common fentence )the angle BC Gis equal 
to the angle BC A,the lefse angle to the greater: which isimpofsible VV here~ 
fore theline A B is not vnequall to the line DEVV berefore st is equall And the 
the line BCis equall to the line E F:now therefore there are two fydes A Band 
| f | 5 € l Me wi j =? l eae ei K ity. ; | BC. 


en “Lhe firtBooke 


‘ BCequall to two fydes D E and EE, the one to the other,and thé angle ABE, 
és equall to the angle D EF VV berefore(by the a.propofition the bafe AC is 
equallto the bafe D F,and the angle remayning BAC is equal tothe angle re 
mayning ED F, l : eee, ' ve, 


_ Agaynefuppofe that the fydes fubtending the equal angles be equall. the 
one to the other let the fyde Lfay A-Bbeequall tothe fydeD E: Then agayne I 
Say that the ocher fydes of the one areequadl tothe other fides ofthe other, ech 
to bis correfpondent [yde that is the [yde AC to the fide D Fjand the fydeBC 
to thefyde EF: and moreoner the angle remayning, namely, BAC, is equall 
to the angle remayning, that is to the angle EDF. For ifthe fyde BC be not 
equal to the fyde EF the one of them is greater: let the fyde BC, if it be pofSi« 
ble , be greater. And (by the.third propofytion.) vato the'line EF, put an 
equall line B Fand drawea right line from the point |A co the point H, And 
forafmuch asthe line B F isequall to the line EzE „and theine- B to the, 
line D E,therefore thefe tofydes AB and B A, are equall to thefe two fydes 


AB F,isequall to the triangle DE Fand the.ana: e fdl. 


1 = pa 


AL ah i 


fore.the angle B.H Ais equal to theangle BC A, 


7 Oe 
ane 


the angle HC A, which(by the 16 propofition) isimpofible VV berfore the /yde 
EFisnot vnequall to the fyde BCs wherefore itis equal. Andthe fide A Bis 
equall to) [yde D E:whereforethefe two fides A‘ Band BC,are equall to the/e 
~~ twofydes DE and E F;the one tothe other, and they contayne equall angles: 
VV herfore( by the 4.propofiteon) the. bale A Cis equall to the bafe D F:and the 


0 triangle AB Chis equall to the. triangle D E Fyand the angle remayning names 


ly,the angle B ACis equall to theangleremayning, that is,to.the angle E DE, 
H therefore two triangles haue to angles of the one equall to two angles of the 
other, ech to bis corre/pondent angle,and haue alfo one fyde of the one equall to 
pne fyde of the other, either that fyde which lieth betwene the equall.angles, or 
that whichis fubtended vnder one of the equall-angles: the other_[ydes alfoof 
the one fhalbe equall to the other fydes of the other, eche to his correfpondent 
Jide and the other angle of the one (halbe equall to the other angle of the other; 
which wasrequired tobeproued, 9 ss : f 


"V Vherceas inthis propofition it is fayde, that triangles are equall, which 
kating twoangles vf the onc equall to two angles ofthe other,the one tothe os 
ther, 


of Euclides Elementes. Fonz. 


ther, haut alfo one fide ofthe one equal! to one fideof the other, either chat fide 
whichrliethbetwene the equall angles, or that fide which fubrendeth one ofthe 
equall angles:this is to be noted that without that caution touching the equall 
fide,che propofition fhiall not alwayes be true. As for example. 


Suppofe that there be a re@angle ttiangle 4 B C,whofe right angle let beat the 
point B,& let the fide B Che greater thé the fide B A:and produce the line 4 B,fro the 
point B to the point D.And vpô the right line 
BC &tothe point in it C, make ynto the angle c 
B AC an equal angle(by the 23. propofition), 
which let be BCD,& let the lines BD & CD,be 
ing produced cOcurrein the point D.Now thé ` 
there are two triangles 4 B C,and BCD,which 
haue two angles of the one equall to two an- 
gies of the other,the one to the other,namely, l ae 
the anglee7BCtotheangle DBC (forthty A B F D 
are both rightangles), & the angle B AC, to 
the angle B C D( by conftrution Jand haue al- Pe 
fo one fide of the one equall to one fide of the other, namely,the fide B C, which is cô- 
mon to them both.And yet notwithftanding the triangles are not equall : for the tri- 
angle B DC,is greater then the triangle 4B C.For ypon theright line BC, and to the 
pointin it C,defcribe an angle equall to the angle 4 C B:which let be FC B( by the 23. 
propofition ),And forafmuch as the fide B C was fuppofed to be greater then the fide, 
AB, therefore (by the 18,propofition) the angle B 4 Cis greater then the angle BC 
A, wherefore alfothe angle BC D is greater then the angle B CF. Wherefore the tri- 
angle B C Dis greater then the triangle B (F. Agayne fora{much as there are two tri- 
angles 4 B (and BC F,hauing two angles of the one equal to two angles of the other, 
the one to the other,namely,the angle 48 C to the angle F B.C(for they are both right 
angles)andthe angle 4C 8 to the angle FCB(by conftruion),and one fide of the one 
is equall to one fide of the other, namely, that fide which lieth betwene the equall an- 
gles,thatis,the fide B Cwhich is common to both triangles. Wherefore (by this pro- 
pofition)the triangles 4 B Cand FB Care equal-But the triangle D BC is greater thé 


the triangle F BC; Wherefore alfo the triangle D B (‘is greater then the triangle. AB ~ 


C.Wherefore the triangles AB Cand DB C,are not equall:notwithftanding they haue 
two angles of the one equal! to two angles of theother,the one to the other, and one 
fide of the one equall to one fide of the other. 


The reafon wherofis, for thatthe equal fide in one triangle, fubtédeth one of 
the equall angles,and in the other lieth betwene the equal angles.So that you fee 
that it ıs of necefficie that the equall fide do in both triangles either (ubtend one 
of the equall angles,or lie betwene the equall angles, 


Ofthis propofition was Thales Milefius the inuentor, as witnefleth Eude- 
mus in his booke of Geometricall enarrations, 


The18.Theoreme. The27-Propofition. 


Ifa right line falling vpon two right lines,do make the alter- 
nate angles equall the one to the other : thofe two right lines 
are parallels the one to the other. | 


Lj, Stippofe 


Thales Milefius 
the snuenter of 


this propositions. 


The first Booke 


NON ppofe that the right line E F falling vppon thefe two right lines AB 
see) aand C D,do make the alternate angles namely,the angles AE Fer E 
FD equall Vy one to the other, Then Í fay that A B is a parallel line to 
CD. For if uot, thenthefe lines produced fhall 
mete together either onthe fide of Band D or on 
Dewonfiration the fyde of A em C.Let them be produced therfore, 
pr heh > and let them mete if it be po/Stble on the fydeof B 
and Din the point G. VV-berfore in the triangle 
G EF the outwardangle A E Fis equal to thein- 
ward and oppofite angle E FG which (by the 16. 
propofition)ssimpofsible. VV berfore-the tines AB 

andC Dbeyng produced onthe fideofBandD, ` i 
Shallnot meete.tn like forte alfo may it be proned that they fhallnot mete on the 
fode of AandC, But lines whiche being produced on no fydemeete together,are 
parrallell lines(by the lat definition: wherfore A Bis a parrallel line toC D If 
therfore a right line falling vpon two right lines do make thealternate angles 
equall the one to the other: thofe two right lines are parrallels the one tò the o 

ther: which was required to be demonstrated. = 


Thiswerdeal- — This worde alternates of Euclide in diuers places diuerfly taken: fomrimes 
cernate feai Fora kind offituation in place,and fomtime for an order in proportion, in which 
a fignification he vfeth itinthe v.booke,and in his bokes of numbers. And inthe 

we: firt fignification he vfeth it here inthis place, and generally inallhys other 
er oe bokes ,hauing to do with lines & figures,And thofe two angles he calleth alter- 
Which angle nate,which beyng both contayned withintwo parallel or equidiftant lynes are 
erecalledalver? neitherangles inorder, nor are on theone and felfe fame fide, but are feperated 
E the one from the other by the line which falleth on the two lines: the one angle 

bey ng aboue,and rhe other beneath. - 


= Thet9.Theoreme. Lhe28.Propofition. 


aright line falling vpon two right lines make the outward 
iis oqual fa pe and le angle on one and the 
fame fyde,or the inwarde angles on one and the fame fide, e- 
quall to two right angles:thofe tworight lines [ball be paral- 
lels the one tothe other. | 


ZV ppofe that the right line E F fallyng vppon thefe two right lines 

DOO 4B es CD, do make the outward angle EGBequall to the inward 
ROXY and oppofite angle G H D,or do make the inward angles on ui and 

the 
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the fame: fide,that is, the angles BG HandGHD Rod otal 
equallto two right angles‘Then I fay that the lyne A ~~ E 
Bisa parallel line to the lyne C D For forafmuch as 
the angle EG Bis( byfuppafition Jequall tathe ane A> mim 
gle G HD andtheangle EG Bis(by the 15.pros 
pofition equalltothe angle AGH: berforetheane x^ nui 
gle AG Flisequall tothe angle GHD: and they S... 
are alternate angles VK herfore( by the 2'7-propofis : f. 
ton) A Bisa parallellineto ED O Sn o EME N 
-` Agajné forafinnch as the angles BG Hand G Fi-Dare( by fuppofition Jes 
qualliotworight angles sex (by the ,propo/ition )the angles A G Hand BG 
Hare al[oequall to two right angles, wherefore the angles AG H and'B G 
. Hare equall to the angles BG EandG H-D:. takeaway the angle BG H ` 
whichis common to them both VV berfore.the angle remainyn ig namely, AG H 
is equall tothe angle remayningnamely,to G H D,And they are alternate ans. 
gles. VV herfore( by the former propofition) A Bisa parallell linetoC D, If 
therfore aright line fallyng vpon two,right lines do make the out ward angle es 
quall to the inward and oppofite angle on one and the fame fide or the inwarde 
angles on one and the fame fide equall to two right angles thofe two right lines 
hall be parallels the one to the other:which was required to be proued, 


> 


B Demenflration 


Prolomeus demonftrateth the fecond part of this propofition, namely, that 
thetwo inward angles on one andthe fame fide being equall,the right. lines'are 


An other demi- 
parellels,afterthis manner, Pratik ifra 
Ta 3% ; ma A a a t U : , Second pars of 
©: * Stippofe that there be tworightlines 4BandC D,andletacertayne tight line E *ésprepeftsem- 
FG H cuttethemin-fuche forte, that. . : ~ am Ta after ltolunega 


itmaketheangles ZEG and EGD e- u H 
quall to two right angles. Then I fay, i - j 
that theferight linese#Band CD are 
parallel. linés,thatis,they fhall not con- 
curre,For if it be poffible,let the lines B 
Fand G D being produced concurre in °° “==> 
the pointeK. Noweforaf{mucheas the ` 
rightline £ Fitandethypponthe right _- 
line 4 B,therfore(by the 13.propofiti- ` 
onjitmakeththeanglese#FE,and Be. 1 t 
F E equall to.two right angles: likewife forafmuch as theline F G ftandeth vpé the line 
C D,therfore( by thefame propofition Jit maketh the angles CG F and D GF equall to 
two right angles. Wherfore the foure angles B FE,~4F E, CG F, and DOF are equal 
to foure right angles: of which the two angles B F Gand FG D are(by fuppofition) e- 
quall to two right angles,wherfore the angles remaining,namely, e4 F Gand CGF are 
alfo equall to tworight angles.If therfore the right lines F B and G D being produced 
(theinward angles being equal! to two right angles )do concutre, then fhall the lynes 
F Aand G C being produced concurre. Forthe angles AF GandCG F are equall to 

‘two right dngles.For either the tight lines fhall concurre on either fide, orels on nei- 
therfide.For that on either-fide the angles are equall to two right angles, Wherefore 
let theright lines F Aand GC concurrein-the point L,Wherefore the two right lines 
LAF KandLCGK do comprehenda fpace, which (by the 6. peticion ) isimpofit. 

L.1. ble, 


Demonfiration 
beailioeg £6 At 
srspoffebslsty. 
Est part. 


Second part. 


Third part. 


- gles BG HandG ADyareequall to two right 


X 


PA The fix Boo ke > 


¥ V ALR R a T Jai i RILI at NNa h x 
o \ j A 4 á \, | a 
p e 20, ecoreme. . L JC 2.93 ropo tin ri 
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FAR 


~ oy ae fF OR 


Sor | cherightlinéBP, Then T: fay that the alternate ane 
SA ples which tt maketh; namely, “the ‘angles AG Fand 

, YG HD arc equee Gee oe TT oe 
Ye lto rhe otber:andy the outs onthi 


dt Pelto the inwarde ‘dnd oppos Amk 
ser see Hite anole on the fame fide, °°" ok eh | 
uamely,toy angle G H D:and ‘jthe inward an- __ 
Bogs FOSS Batt ay cee BA a: eae Dele « A Mims Rime 
gles onone and the felfe [ame fide,thatis,the ane © 


Ak y 


angles.For ifthe angle AG H be notequalto the a morol 
anglé G H D,the oné of tbem is greater Let theangle AG H be greater. And 
forafmuch as theangle AG His greater then theangle GHD, put the angle 
BG Hcommõ to thé both. VV berfore 5 angles A G Hand BGH, are greater 
thžý angles BG Fe G H D. But by 513. propofitioy angles AG Hw B 
GH are equallto tworight angles;wherfore ) angles RGH om G H. D are leffè 
thé rwo right an gles, But (by) 5 petición ) if vpo-ttwo rig be lines do falla right. 
line making inward angles on one and y fame fide lefse thë two right angles, 
thofe right lines being infinitly produced muft needes at $ length meete.an the. 
fide wherin are the angles leffe the two right angles V, 4 herfore the right lines. 
A Band CD being infinitely produced will at length meete,But they: cannot 
mecete becaufe they are parallels¢ by \fuppofition):wherfore the angle A G: H is 
not vnequall to the angle GHD: wherfore it ts equal oe 2 sae 
Andthe angle A G His(by the 15.propofition Jequallto the angle EG. B, 
Vi berfore (by the firft common Jfentence) theangle E G Bis equalltotheane 
a Put the angle BGH common to them both:wherfore the angles EGB 
and BG Haare equall tothe angles BG. Hand G H D, Put the angles E GB 


and: 
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b 
dai 


thëJame fyde equallto.two right angles: whiche Was required to bevdemon?. 

Jirated, ; ' a i ‘ J = we shee N fees r3 Anan E r T Ta 
n A O N a E g 1i mit w a ASA 4 SAY WaT À ; 
This propofiti on is the conuerfe ofthe two propofition s next going before. This propofitim 


Haoa dy 


FG in the point B and let theangle DH Bbe'e- * 
qualto the angle.B K Giorlettheangle A H Dbe.. sA. 
equallto the angle BK F; orfinally let thedngles © 7 
BHD and BKF be equal to tworightangles,Thé Di 
I fay that thé two lines AB and. BC aredrawendi "oO 
refly;and do make one right liné! Forifthey be: .. 
not,then produce 4B vnti! it cut Gini thepoine m 4 "e 
Land let AL be one right line,and{o.fhal bemade si ai Demenfiratin | 
the triangle B £ K, Now then (bythe firt partof F., aN e o ee a 
this 29.ptopofition)the angle DH Bthalbeequal! $ 2° EN is, Park rere 
tothe alternate angle GEB:but(byfuppofition) =. => d: 
the angle D H B is equall to the angle D KG. Wherefore the angle BL Gis equall to 
theangle B KL, namely, the outward angle tothe inwarde and oppofite angle:which .. . 
(by the 16.propofition )is impoflible. , ne E 

Morcouer (by the fecéd part of this 29. propofitié Jthe angle AH D (halbe equal . 
to the angle B L K, namely, the outward angleto-the inward and: oppofite angle on.. 


ve 
£ 


oneand the fame fide, But the fame angle A HD is fuppofedto be equalt to the anglé - 

B K Fiwherefore the angle B K Fis equall to theangle B L-K;Which (by the felfe fame | 

16. propofition) isimpoffible, - Adj a ee ee 
Laftly fora{much as the angles B H D and B K Bare fuppofed to be equall to two Third part. 

right angles, & the angles BH D & BL K atealfo’ by'the laft part of this 29 propofiti-,, 

on equal to two right angles,therefore the angleB KF hälbe equal to the angle BLK: - h 

which agayne bythe felfe fame 16-propofitionis impoffible, A a : 


Thezı.Theoreme Thezo.Pro Poltiag. ae 
» Right lines which are parallels to-one andthe Self Jame > 
right line:are allo parallel lines the one totheother.. =. 
7 | La, = Suppofe 


~ 


Second pate 


Dsrsanftraiion. 


™ 
hen Vie a 


Be : 
ets other safe i. 
Shas Prablegne, | 


va and ETotherfore( bythe p piin o b 
vows going before the angle AG Hites or 7 
Squall to the angle GHF.Agaynefors. i aooe 


"as N Thefirft Booke +. 
(Me AV; ppofethat theferightlines 9... > 
Sy, 4 BandCD,be parallel lines °°. > 
=] tothe right line EF: Then =. 
fay that thedine'A Bisa parallel line» 
to CD, Let there falvpon thefethre = = 
lines.a right lineG HK, Aid forafe Li 
much as the right line GEK, falleth 
vppon thefe parallell right lines AB 

'e(by the pr one 


4 


afmuch as the right lineG K_falleth | 
vppon thefe-parallell risht lines BEF woul. 


È 


and CD, therefore (by the fame) the | 


1 
. ` a yi ~ > beas 


; angle GHF is equallto the.angleG KD.Now thenit proued that the angle A. 


G Fisequall to} angle GELE; and y the angleG KD iseguall to the angle: 
GHE,VVberfore the angle AG K is equall totheangle GK D, And they 
are alternate angles:wherfore AB isa parallel. line to C D Right lines therfore 

which are parallelsto one and the felfe fame right line,are alfo parallel lines the 
ene tothe other: which was required to be proued. i cw 


Euclide in the demonftration of this propofition, ferteth the two parallel 
lines which are compared to one,tn the extremes , and the parrallel to whome 
they are compared, he placeth in the middle; for the cafier démonftration. It 
may alfo be proued euen by aprincipleonely, For if they fhouldeconcurre on 
any onefide,they fhould concurrealfo with the middleline,and {oyfhould they 


- not be parallels vato it,which yet they are{uppofedto be, 


But ifyou will altectheic pofition and placing andferthat line to which you 
will céparethe other two lines ,aboue,or beneath: you may yfe the fame demon 
ftratron which you had before,As for example, 


Suppolethar the lines AB andC Dbe 


parallelstothe line EF: andlet:both the i 
” lines 4 BandCD, beaboue, and letthe FA x B 

line EF be beneath,and aotinthe middeft.. §§ ——-~—---—— 

Vponwhich let the right line GHK fafa)... - 
And forafmuch as either of the angles KH c a ef Dy ei 

P D and G Bisequall tothe angle HKE, ~ / ‘ 

(forthey ar alternate angles Jtherforethey.> _ g JK eee: 
are (by the firk common fentencedcquall tie 7 r 


Aene a 
AGT o 


-the one to the other, W herefore( by the 28: 
propofition)the right lines 428 and EF, 
are parallels. — | ae y We 
Bat here ifa man will obie& that the linesE K and K F, are parallels vnto 
the line C D,and therefore are parallels the one tothe other, V Ve will aafwere 
that che lines E K and K-Fare partes ofone parallel line,and are not oe parallel 
d ape ‘al Pd IDCS, 
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lines.For parallel lines ar vnderftanded to be producedinfinitly BurE K-being 
producedifallerh vpon K‘\P,Wherefore.it 1s one and the ‘felfe fame with it, and 
not an other, Wherefore all the partes ofa parrallel line are parallels, both tothe 
right line vnto which the whole parallel lineis a parallel,andalfo to al the parts 
of the fame right line, As'the lincEK 1s parallel vnto HD,andthe line K Eto 
the line C H, Foriithey'be produced infiaitly they will neuerconcurre, 


Howbcit there are fome which like not, thattwo'difting parellel‘lines, 
fhould be taken and counted ‘for one parallel line: for‘that the continual! quan- 
tity vamely ,the line is cutafonder,and ceffeth to be one, V Vhereforethey fay, 
that there ought to be two diftin& parallel lines compared to one. Andtherfore 
they adde to the propofition a correétion, in this: maner, To lines being parallels to 
one line: are either parallels the one the other,or els the one is fet direttly againfte the other fo that if 
they be produced they fhould make one right line. Asfor example, 


’ Suppofe thatthe lines C D and E F be parallels to one and the felfe fame line 48, 
and let them notbe parallels the one to'the other. ThenI” 

fay,that the two lines CGD & EF,aredire@ly fettheoneto  - rue: 

the other. For foras much as they are not parallel lines, A H B 


let them concurrein the point G, And fromthe point G . ‘ f 
draw a line cutting the line 4B in the point H.Now by the 
former propofition the angles AHG & HGC are equall 


to two right angles,but by the fame propofiti6, the angle 
AHG,is equallto thealternate angle HGF, Wherefore © P GO BF 
the angles H G Cand HG F are equal to two right angles. i 
Wherefore (by the 14 propofition)the lines C G and FG 

are drawen dire&tly and make one right line, Wherfore al- 

fo the lines C Dand E F are fet directly the one to the other: and being produced théy 


will make one right line. T 
=o gaT he 10.Probleme, The31.Propofition. 


- By apointgenen,to draw vntoaright line genen, a parallel 
line. rra i 


f 


WES) A andlet the rightline geuen be p 


“C BC. It is required by the point ~~ mmm 
Zenen,namely A,to draw vato the right / | 
line B Ga parallel line. Take in the line 
BC apoine at alladuentures, andlet the 
fame be D.and (by the firft petició draw 
a right line from the point A, tothe point 
D And (by the 23 .propofition) vpon the 
right line geuen A D,and to the point in = 
it genen A,makeanangleDAE,equallto P ® yy 
the angle genen ADC, And (by thera, ne 
propofition put vnto the line A Ethe line AF directly, iñ fuch forte that they 
L jit. both 


aan V ppofe that the point genen be | 
iS pp jane 


Parallellines 
are Guderfian~ 
ded to be prody= 
ced infinstely. 


ConttruTren. 


Gonfirudion. 


Demanfiration, 


‘the propofition going before )rayfe vpfro - 
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both make one right line. And forafmuch as the right line AD falling vpon the 
right lines BC and E F doth make the alternate angles, namely EAD, and A 
DCequall 5 one tothe other therfore( by the 27, propofition)E Fis a parallel 
line to B CVV herfore by the point genen,namely Ais drawne to the right line 
geuen BCa parallel line E AF: which was required to be done, - 


This propofition is to be vnderftandedofa point geuen without the line ge- 
ucn,and in fuch {orte alfo,thatthefame line geuen being produced,doo not fall 
vppon-the pointe geuen, — : 


The22.Theoremes > The 32, Propofition. 


Ff one of thefydes of any triangle be produced :the outwarde 
angle that it maketh,is equal to the two inward and oppofite 
angles.cAnd the threeinwarde angles of a triangle are equall 
totworight angles. Wak oon 
aV ppofey ABC be a triangle — na 
im Z| & produce one of} fides there A. 
N Aro lofnamely CB tothe pointe D. , i 
“== Then I fay, that the outwarde ` 
angle AC D isequall to the two inwarde. 
and oppofite angles C A Bt ABC:and $ 
the three inwarde angles of the triangle, 
thatis,theangles ABC, BCA andC A 
B are equal to two right angles, For(by 


the point Ca parallel tothe right line A p C "ane 
Band let the fame be CE, And forafmuch 
as A Bisa parallel to C E and vpon them faleth the right line AC: therefore 
the alternate angles 'B ACand AC Eare equall the one to the other, Agayne 
forafmuch as A Bisa parallel vnto C E,and vpon them falleth the right line B 
D, therfore the outward angle EC Dis (by the 29. propofition) equallto the 
inward and oppofite angle A BC, Andit is proned that the angle AC E is equal 
to the angle B AC: wherfore the whole outwarde angle A C Dis equall to the 
two inward and oppofite angles, thatis,to the angles B ACand A BC.Put the 
angle AC B common to them both, PV herfore the angles AC Dand AC Bare 
equall to thefe three angles ABC, BCA and B AC. But the angles ACD er 
AC Bare equallto tworight angles(by the i3. propofition): wherfore the angles 
AC B,C B A,and C A Bareequall to two right angles, If therfore one of the 
fides of any triangle be produced, the outward angle that it maketh,is equall to 
the two inward and oppofite angles. And the three inwardangles ofa triangle 
3 are 
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are equallto tiwo right angles: which was required to be demonftrated, 


Euclide demonftrateth either part ofthis compofed Theoreme, by drawyng fro 
oneangle ofthe trianglea parrallel line to one ofthe fides ofthe fame triangle, 
withoutthe triangle, Either part therof may alfo be proued without drawy ng of 
a parallel line withoutthe triangle, only chaunging the order of the thinges re- 
quired or conclufions. For Euclide firft proueth that the outwarde angle of atri- 
angle(one of his fides beyng produced)1s equall to the two inwardeand oppofite 
angles: and by that he proueth the fecond part; namely ,that the 3.1nward angles 
ofatriangleare equall to two right angles,But here it is contrariwife. For firit is 
prouedthat the three inward angles ofa triangle are equall to two right angles, 
and by that is proued the other part ofthe Theoreme, namely, that one fide ofa 
ttiigle beyng produced, the outward angle is equal to the two inward and oppo- 
fite anzles, And chat after this maners 


Suppofe that there be a triangle 4BC,and produce the fide BC to the point E.And take 
in the line B Catala point auentures which let be F: 

& draw a line from 4 to F.And bythe point F drawe A D 

vnto the line 4B a parallelline (by the former pro- 
pofition)which let be F D, Now forafmuch as F D is 

a parallell vnto 4 B,and ypon them falleth theright i 

line A F,and alfo the right line BC, therfore the alter- / 

nateangles are equall,and alfo the outward angle is 

equall to the inward angle,Wherefore the whole an- a 

gle 4 F Cisequallto the angles F AB and ABF.And 

by the fame reafon(ifby the point Fwedrawaparal- $ F € 5) 
lel line to the line -4 C) may we proue thatthe angle 

AF B isequallto the angles F A C,and A C F.Wherfore the two angles 4FB& AFC 
are equall to the three angles of the triangle 48C.Butthetwoangles 4FB& AFC 
are(by the 13 .propofition equall to two right angles, Wherfore alfo the three angles 
of the triangle 4 B Care equall to two right angles. 

But the angles AC F and-4 C Earealfo (by the 13. propofition) equall to two 
right angles. Take away the angle 4C F whichis common, wherfore the angle remai- 
ning,namely,the outward angle 4 C E is equall to the two angles remaining, namely, 
tothe m inwarde and oppofite angles 42 CandC AB: which was required to be 
proued, 


Eudemus affirmeth that the latter part ofthis Theoreme, The three angles of 2 
triangle are egual to Nvoright angles WAS firft foundout by Bp: thago ras, w hofe demon: 
{tration thereof isthus, Aim’ 


.. Suppofe that there bea triangle 4 B C:and by the point 4, draw (by the former 
propofition) vnto the line B C,a parallelline, which let be D E.And forafmuch asthe 
rightlines BC and DE are parallels,and vpon them falleth a 
therightlines 4B and 4C,therefore(by the 29. propofiti- D ———A E 
on) the alternate angles are equall. Wherefore the angle D` 
AB is equalltothe angle 4 BC,and theangle E-ACto the | 
angle 4 CB. Adde the angle BAC common.Whetefore the ~ 
angles D 48,B 4AC,C AE, thatis, the anglesD AB andB B: 
4 E,namely,two angles equal to two rightangles,are equal . 

_to the thre angles of the trianglee-¢ BC, Wherfore the thre angles of a triangle are e- 
guall to two right angles:which was required to be proucd. _ Š 


e 


The conuerfeofthis propofiricn is thus, 
Mij. if 
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Ifthe outward angle of a triangle be equall tothe two inward. angles oppofite againft it sone of the 

mi ji aa S fides of the triangle is produced,and the line without the triangle, is drawen directly to the fide ofthe 

triangle, maketh one right line with it.nd if the thre inward angles of arettiline figure be equal 
to two right angles the fame rettiline figure is a triangle. F 


Demonfration Suppofe that there be atriangle 4BC-and let the outward angle A C D be equal to 

ofthe firft pare the two inward & oppofite angles 4 B Cand CAB.Then 

ofthe conuerfès I fay thatthe fide B Cis produced to the poynt D. And A 
that BC Dis one rightline,For forafmuch as the angle \ 
ACD is equal to the two inward & oppofite angles,adde 
the angle 4 CB common, Wherefore the angles 4 C D 
and 4 C B are equal to the three angles of the triangle 4 
B C.But the three angles of the triangle 4 BC are equall 
to two right angles. Wherefore alfo the two angles ACD 
and AC Bare ital to two rightangles, But if vnto a - 
right line,and to a pointin the fame line be drawen two B cC in 
right lines,not both on one and the fame fide, making 
the fide angles equal to two right angles:thofe two rightlines fhal be drawé direGly, 
and make one right line(by the 14.propofition. )Wherefore the right lineBC is dra- 
wen dire@ly to the line C D, and fois B C D oneright line: which was required to be 

roned. 2 

Demonffration, ; Agayne fuppofe that there be a certayne rectilinefigure AB C,hauing onely three 

ofthe fecond  ang'es, namely, at the pointes 4,2,C: which angles let beequal to two tight angles 

part of tke con- Then I fay that ef BC isa triangle. Firit AC is oitetight 

werfe. line. Fordraw theline@ D. And forafmuch asin either A 
ofthe triangles 4B Dand DBC, the three angles are e- 
qual to two right angles,of which the angles at the points 
e1,B,C,are equal to two right angles. Wherefore the an- 
gles remayning, namely, .4 DB and C DB are equall to 
two right angles. Wherefore( by the 14.propofition ) the 
line D Cis fet dire@ily to the line D 4, Wherefore the fide 
A Cis one right line,And in like fort may we proue that 
the fide c4 Bis one right line,and alfo that the fide BC is 
oneright line, Wherefore the figure e4 B Cisa triangle: 
which was required to be proued, 


By the fecõd part of this 29, propofitié namely ,three angles of a triangle are equal 
to tworight angles, may eafely be knowen , tohow many right angles, the angles 
within any figure hauing right lines and many anglesare cquall. Asare figures 
of fower angles of fiue angles,offixe angles,and fo confequently: and infinitly, 
And this is tobe noted ,that euery rightlined figure is 1efolued into triangle, 
Everyright li- For thara triangle is the firft ofall figures. Fortwo lines accomplifh no figures 
wed figure ire- V V hecfore how many fides the figure hath, into fo many triangles may it be rc- 
D shes folued,fauing two,As ifthe figure haue fower fides, itis refolued into two trian- 
bye 8 gles, if it haue fiue fides, into 3,triangles:if6 fides into 4, triangles, and fo con- 
shefrfofalf- {equently and infinitly. And it is proued that the three angles ofcuery triangle 
ee how many are equallcotwo right angles. V Vherefore ifyou multiply the number of the 
BA triangles into which the figure is. refolued, by two, you fhall haue the num- 
gore maybere- ber oftighrangles, to which theanglesofthe figure are equall, So the angles of 
Aea euery qua irangled figure are equall to. 4.,rightangles, For it 1s compofed oftwo 
triangles, And the angles ofa fiuc angled figureare equal to 6.rightangles, for it 
is compofed of three triangles,and fo forth in like order. — , 

The redieft and apteft manerto reduce any re&tiline figure into gas is 
i thus 


a Cerrollary. 
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thus.From any oneangle ofthe fgureto every other angle (ofthe fame) beying - 


oppofice vnto it, drawea right line,fo fhall you haue all the triangles of that fi 
gure defcribed, 
Ina quadragle, 
from one angle 
you can drawe 
but onelyne to 
the oppofite an 
gle,by which it 
is deuided into 
two triangles 
only, Inapen- 
tagon figu re, 
from oneangle 
you may draw 
lines to two op 
pofite angles, 
and fo you fhal . 
haue three triangles. In an Hexagon,you may from one angle draw lines to thre 
oppofiteangles,and fo fhall you haue 4, triangles. In an hepragon, from onean- 
gle may be drawne lines to foure oppofite angles,and fo fhal there be fiue trian- 
gle. And fo confequently ofthe reft, As you fec in the figures here fer, 


This thing may alfo be thus exprefled. In any figure of many fides,the num- 
ber ofthe angles of the figure doubled, is thenüber ofthe right angles to which 
the angles ofthe figure are equall,fauing foure, As for example, -— 

Letthere bean hexagon figure A B C DEF,and withinittakea pointatall 
auentures,namely,G, And draw from the fame point 
to every one ofthe anglesa right line,&& fo fhal there 
be comprehended in the figurefo many triangles, as 
there are angles inthe fame. V Vhereforeby this 32. 
propofitionall the angles of thefe triangles takentos ș 
gcther,are equall to double fo many right angles, as 

there beanglesin the figure, V Viherefore foraf{much 
as thereare fixe triangles, thereare twelue right anz 
gics.Butall the angles atthe point Gare equallto 4, 
right angles by the 13,propofition, V Vherefore take 
away foure cut oftwelue,and there reft eight, V Vher : l 
fore thefixe angles in the Hexagon figureare equali toei ghtright angles, 


By that which hath now bene declared, it foloweth thatall the angles ofany fi- 
gure hauing many fides ,také together, are equal to twife fo many tight angles, 
asthe figure is inthe reaw or order of figures,a triagle is the firft gure inorder, 
&,his angles are equal to two right angles which are twife one, A quadrangle ts 
the fecond figure in order, V Vherfore his angles are equal to fowet rightangles, 
which are twife two, The order offigures is gathered of the fides. For ifyoutake 
two fromthe number of the fides ofa figure,the number of the fides remay ning, 
is thenumber of the order ofthe figure. As if you will know,how many ia order 
1s a figure of fixe fides: from fix(which is the number of his fides take away two, 
and there will remaine foure, V V herforca figure of fixe fides is the fourth figure 


M.in ip 


An cther way 

to know the nie- 
ber of right an+ 
gles Guro which 
the angles of ae 
ny figure are es 
quai, f 


ate 
~ 


Another ekxprefs 
fon of the fora 
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A triangle shé 
Pip figure in 
order. 

A quadrangle 
the fecoxd, and 
fo confeguenrly, 
How the order 
of figures is gaa” 
thered, 
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inthe order of figures, Then double foure;fo fhalt you haue cight. V Vherefore- 
the angles therof are equall tocightrightangles,And fo ofall other figures, 


Hereby alfo itis manifet,that the outward angles of any figureofmany fides 
taken together,are equall to foure right angles,For the inwarde angles together 
with the outward angles,are equall to twife fo many right angles,as there be an- 
gles in the figure(by the 13,propofition But the inward angles are equal to twife 
fo many rightangles, asthere be angles in the figure, fauyng foure: as it was be- 
fore declared, V V herfore the outward angles are always equal to foure right ana 
gles, As for example, 

Suppofethat there be a pentagon, A B C DE,And produce the fiue fides ther- 
ofto the points F,G,H,K,L.Now(by thez3, ` 
propofitid)the two angles at the point A fhall 
be equal to two rightangles .and(by the fame) 
the two angles atthe pointe B fhall be alfo e- 
quall to two rightangles, And fotaking every 
two angles,they fhall bein all equall to tenne 
rightangles. V Vherfore takyng away thein- 
ward angles, whiche(as hath before bene pro- 
ued) are equall to fixe righteangles, the out--_ 
wardangles fhall be equall to fower right ans 
gles,And fo ofall other figures, 


Ttisalfo manifeft,chat every pentagd,which is fo defcribed ,that ech fidetherof. 
deuideth two of the other fides, hath his fiuc angles equall to two right angles, 


For fuppofe that ABCDE: be fach a pentagon asis there required fo that let the fide 
AC cut the fide B E in the point G:& let the fide AD, cut l l 
the fame fide B £ in the peint-F. Now thé by this propo- 
fition the angle A F G fhalbe equall tothe two angles at 
the point B and D:namely,the outward angle to the two 
inward and oppofite angles.And by the famereafon the 
angle F G Ais equal to the angles at the points Cand E 
which are inthe triangle CE G.But the twoangles AFG 
and FG A,together with the angle at the point J, are e- 
quall to two right angles( by this propofition ).Where- 
fore the fower angles at the pointes, B,C, D,E, together 
with the angle at the point 4,areequaltotworight ane € D 
gles:which was required to be proued, 


By this propofition alfo itis manifeft,that cuery angle ofan equilate trian- 
gle is two third partes ofa right angle,And that in a triangle of two equall fides 
hauing aright angle at the toppe, either ofthe two angies at the bafe is the halte 
ofaright angle. And ina triangle called Scalenum,fucha Scalenii(I fay ) which 
is made by the drawght ofa perpendicular line from any one ot the angles of an 
equilater triagleto the oppofite fide therof,oneangle isa right angle,an other is 


‘wo third parts ofa right angle,namely,that angle which wasalfo an angle of the 


equilater criangle,wherfore ofneceflity the angle remaining is one third part of 

arightangle, For the three angles ofa triagle muft be equall to two rightangleés, 

Moreouet by this propofition it is manifeft that ifthere be two triangles, 

and iftwo angles of the one be equal to two angles of the other:the angle remai. 
—— ning 
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ning fhallalfo be equall tothe angle remaymng, For foraflmuch as three angles 
ofany triaugleare equal to three angles ofany other triangle (for thacin ech the 
three angles are equalco two right angles): Iffrom ech triangle be taken away 
the two equall angles,the angle remay ning fhall (by theg. common {eatence)be 
equallto the angle remayning. í TARVI F 


Aadhere I thinke tt good to thew how to deuide a rightangle into three ¢- 
quall partes, for that the demonftration thereof dependeth ofthis propofition, 


Suppofe that there be aright angle .4BC,contayned of the right lines 4B and BC; & 
in the line BC,takea pointatall aduentures,whichletbe ` ai ‘ Ak 
D.Ans vpon the line 8 D defcribe( by thefirft)an equilae> «47°. 
ter triangle B D E,And(by the 9.propofition)denide the 
angle D 5 Eintotwo equall partes by the right line B F. 
Then / fay that the right angle_d B Cis deuided into thre 
equal parts bythe right lines B E and B F.For forafinuch 
as E B Dis an equilater triangle,therfore as hath before 
bene declared, the angle € B Dis two thirde partes of a 
right angle. But the whole angle ABC, isa nghtangle. 
Wherfote the angle remaining namely, ABE is one third 
part ofa right angle. Again fora{much as the angle £2'D, 
is two third partes of a right angle,andit is deuided into two equali parts by the right 
Ine B F,therefore either of thefe two angles EB F & F B Dis onethird part of a righe 
angle,Wherefore the three angles 4B E,ER FandF B Dare equallthe onetothe o- 
ther. Wherefore theright angle 4 B Cis deuided into three equal! partes by the right 
lines BE and B F:which was required to bedone. `. | j 


The23.Theareme. The 33.Propofitions 


How ts denide g 


> right angle inse 


three equali 


| partes, 


Two rightlines ioyning together onone and the Jame fide, ` 


two equall parallel linészarealfothemfelues equal the one 
to the other and alfo parallels. $ pach 


SGV pole that AB and CD'be 
ENS right lines equal, and parallels A ` 
Q am J Ee two right ae Vi er 
: and BD toyne thé together, 
the one ou the one fide,and the other on§ 
other fide.Then I fay that the lines AC 
ex B D are both equal 1 alfo parallels, 
Draw (by the first peticion Ja right line 
lmata A Ba a piane D ad 

afmuch as A Bis a parallel to an 
vpo them falleth the right line B C, there ee See a Oe mrers 
fore the alternate angles ABC and BC A ET E TEET 
D, are equall the one to the other (by the 29. propofition). And forafmuch as 
the line ABis equailto the line C D,and the line B € sabe hs both, 

' ~- Mii -there 


Denar fratiete 
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therefore thefe two lines AB and B C are equall to thefe two lines BCandC 
Dand the angle ABC is equall to the angle BC DVV herfore (by the 4.pros 
propofitian)the bafe B D is equall to the bafe A C,and the triangle AB C is e- 
quall co the triangle B CD and the angles remayningare equall to the angles 
remayning the one to the other ynder which are fubtended equall fides wheres 


fore theangle AC Bis equall tothe angle CBD, and the angle BACto the 


angle BDC. And forafmuch as vpon theft right lines AC and BD falleth the 
right line BC making the alternate angles that is the angles ACB andCB D, 


` -equall the one to the other, therefore (by the 2-7.propofition) the line ACis a 


parallel to the line BD. Andit is proued that it is equall yntowt. VV. berefore 


two right lines soyning together on one and the fame fide two equall lines which 


Denenfiration 


are parallels are alfo themfelues.equall the one to the other,and alfo parallels: 
which wasrequired to be proned. } 


The 24.Theoreme. The34. Propofition. 
$n parallelogrammes,the fides and angles which are oppofite 


the one to the other, are equall the one to the other, and their’ 
` “diameter deuiderh them into two equall partes. 


PSV ppofe that ABCD be a'parallelogramme and let the diameter thers 
NON? of be BC. Then Tjay that the oppofite fides and angles of the parallelos 
pice gramme ACDB are equall the one to the other and 5 the diameter BC 
deuideth it into to equall partes, For-forafs n 

much as A Bis a parallel line ynto C D,and vs B 
pon them falleth a right line BC; therfore (by 

the 29.propofition )the alternate angles ABC 

and BC Dare equallibe one tothe other, A« 

gayne forafmuch as AC isa parallel line. to B 

D and vppon them falleth the right lyne BC: 

therfore (by the fame) the alternate angles, 

that is,the angles AC BandC BD are equall 

the one tothe other. Now therfore there are | 
two triangles ABC and BCD,baungtwoane € ` D 
gles of the one, namely, the angles ABC and AC B equall to two angles of the 


weed 


_ other, that isto che angles BCD and CBD, the one to the otber and one fide 


of the one equal to one fide of the other namely „that fyde that lieth betwene the 

equal angles which fyde is common to them bath namely sthe fide BC VV hers 

fore (by the 26. propofition) the other fides remaining are equall tothe other 

fides.xemnaining the oveto the other sand the.angle remaining ts equal to the ane 
a ES "59 Oe E f 4 er AC 

gle remayning VV herfore the fide A B is equall to the fide D, and the fide 

d k pi A ah ac oA ed in ae to 


ay en) ‘4 
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tothe fide BD the angle BAC is equal tothe angle BD CAnd forafmuch 
asthe angle AB Cis equal to the angle BC D,and the angle CBD tothe an: 
gle ACB: therfore (by the fecond common fentence ) the whole angle AB D 
is equall tothe whole angle ACD, And itis proued that the angle BACs es 
quall to the angle CD BIV herfore in parallelogrammes, the fides and angles 
which are oppo/ite are equall the one to the other, I fay alfo that the diameter 
therof deuideth it into two equall partes For forafmuchas A'B is equalltoCD, 
and BCis common to them both,therfore thefe two A Band BCare equall to 
thefe two BC and C D,and the angle A B Cis equal to the angle BC DV a her 
fore (by the 4.propofition) the bafe A Cis equall to the bafe B Dand the triz 
angle A B Cis equali to the triangle B C DVV berfore the diameter: B C des 
nideth the parallelogramme A B C Dinto two equall partes: which is all.that 
was required to be proued. i i 


Inthis Theoreme,aredemonftrated three paffions or properties ofparallee n, g 
; ` ' re pafrons of 
logrammes. Namely ,thatcheir oppofite fides are equall; that their oppofite ans Brdlictane 
gles are equall:and that the diameter deuideth the parallelogramme into two €- demi frated is 
quall partes, V Vhichis true inall kindes ofparallelogrammes. There are fower os Teze. 
: . r ower kindes of 
kindes of parallelogrammes,a {quare, a figure of one fide longer then the other, amit 
a Rhombus,or diamond figure,and aRhomboides or diamondlike figure. And grammes, 
here is to be noted, hatin chofe parallelogrammes, all whofe angles ar rightan- 
gles(as is a {quare,and a figure on theone fide longer) the diameters do notonly 
deuide the figure inco two equall partes,butalfothey are equal the onc to the o+ 
ther,As for example. a a a Jae 
Suppofethat AB CD beafquare, A s ti o B CA Be 

ora figureon the one fidelonger,and Ko ini 
draw in it thefe diametres 4 DandB 
C.And forafmuch as the line A B ise- 
qualltothelineC D (by the definitié6 
ofa fquare,and ofa figureon the alfo 
one fideloger)& theline AC iscom- | `` 
mon to thé both : therfore two fides | 7 — 
ofthe triangle 4 B Care equal to two 
fides of the triangle 4 C D,the oneto 
the other; arid the angles which they S: o- the 
contayne areequall, namelysthean- - + 0% 


ya Zoey Ak. C rA 
gles B AC & ACD, for they åre tight angles.Wherefore the bafes namely, the diame- 
ters .4 D and BC,are( by theg: propofitionJëquahk = © "° `> 5f es etl 
Butin thofe parallelogrames whofe angles are not rightangles,as is a Rhom- 
bus,and a Rhomboides,the diameters béeuer viequall. As for example, °°” 
Suppologhar ABCD he wi ee A ee 
a Rhombus,or a Rhombaides ` 
and drawe init thefe diame- * | 
ters AC and B D. And foraf- _ 
muchas A Bisequallto CD, 
and B Cis common to them ` 
both, & the angle 4 B Cis not 
equalltotheangle BC D ( by 
the definition of a Rhombus `` 
and alfo of a -Rhombaides ) 


í] 


ors dant SRT ` therë 


. fidelonger or a Romboides, And draw thedia- A‘ ioe 


” B,be denided into two equall partes by the dia. i 


The conuerfe of 
this propofitton 
after Proclus, 


A Corollary ta- 
kemont of ©" ./. 
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therefore (by the 24,propofition) the bafes alfo are ynequall, namely, the diameters 
ef CandBD, 


Agayne. In parallelogra mmes of equall fides as area fquare, anda Rhoms 
bus,the diameters do not onely deurde the figuresinto two equall partes, but 
alfo they deuide the angles into two equall partes, 


For fuppofe that there be a fquare or Rhombus 48 CD, and draw the diameter e£ 
D.And forafmuch as the fides 4 Band BD are e: 
quall tothe fides 4 Cand C D(for the figuresare A B 
eqwlater ) and the angles e4 BD and ACD are 
equall¢for they are oppofite angles ) and the bafe 
A Discommon toboth triangles, Therefore (by 
the fourth propofition)the angles BAD &C AD 
are equall,and fo alfo are the angles B D A and C & p 
D Aequall. Wherfore the angles8 ACandC D B l 
are deuided into two equall partes, m 


Me) 


Batin parallogtammes whofe fides arenot equall,fuch as area figure on the 
one fide longer,anda Rhombordes itis not fos ` 


For fuppofe ABC Dtobea figureon the one 
meter e4 D,And now ifthe angles 8 4 Cand CD 


meter 4 D,then forafmuchas the angle C_4D 
is (by the 29. propofition,) equall to the angle Æ. « 
D B,the angle alfo B AD hal be equal to thean- 
gle 4 D B(by the firftcommon fentence), Wher- | 
fore alfo the fide 4 B is equall to the fide B D( by 
the 6.propofitid ). But the fayd fides are ynequals. 
which is impoffible.Wherefore theanglesB AC ° ` 
and C.D B are not denidedintotwoequall partes, ` , ' 


The conuerfe of the firft and fecond part ofthis propofition after Proclus. 
If aretiline figure whatfoener hane his oppofite fides and anglesequall: thenis aparallelograme, 
® i : L i fe Ds a EA { 

For {up pote that 4B CD be fuch a figure,namely,which hath his oppofite fides 
and angles equall.And let the diameter thereof be e4 D. - mba, & = 
Now foralinuchas, thefides 4B and B D areequallto: +. 0s ovi gy 
to the fidesD Cande4C, and the angles which they cô- A +, 
tayne are equall, and the bafe_4 Dis common toech tri-, | 
angle,therefore( by the 4.propofition Jthe anglesremay- j 
ning are’équall to the angles remayning,vnderwhich are, | 
fubtended equal fides, Wherforethe angle BA Dis equal , 
to theangle 4 DC,and the angle e% DB to the angle C4 
D.Wherefore (by the 27. propofition ) the line 4 Bisa 
parallel to the line C D,and the line .4C to the line BD, 
Whereforethe figure 4 BC Disaparallogramme:which’ 
was required to be proned. ie i. 


UO A maps? MAAS DIA 
yd rile eS = eee 
N i > q via . pone ata Father! 
f A Corrollary taken out of Fiuffates.i; a Ho nom ctadi 

eA right line cutting a parallelogramme which way focwer into two equal partes , {hall alfo de- 
wide the diameter thereof i 


. 


sdenive 


For 
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For ifit be poffiblelet the right line G Ç deuide the parallelogramme 4 £B D into 
two cqual partes, but let it deuide the diameter D E into two vnequall partes in the 
oint /. And let the part / E be greater then the part Z D,And ynto theline/D put the 


line J O equall(by th3. propofitid ). And by the | 
point O,draw vnto the lines 4 Dand B £ apa- Eo o e G 
rallelline O F(by the 3 1.propofition,) Where- 
fore in the triangles F O JandC D I, two angles: 
of the oneare equal to two angles of the other, * 
namely,the angles ZO Fand ID C ( by the 29, 
propofition),& the angles F 7 O &C I D(by the 
15-propofiti6),& the fide JD is equal to the fide | 
1O.Wherefore (by the 26,propofition )the tri- A € Pc 
angles are equall, Wherefore the whole triangle S i 
EIG is greater then the triangle D/C. And forafmuch as the trapefium G B D Cis fup- 
ofed to be the halfe of the parrallelograme,and the halfe ofthe fame parallelograme 
is the triangle EB D (by this propofition),From the trapefium q7 D Cand the trian- 
le E8 Dwhich are equall,take away the trapefium G B DI whichis common to them 
TA the refidue namely, the triangle D IC thalbe equall tothe refidue,namely, 
to the triagle €/G:butit is alfo lefle(as hath before ben proued ):which is impoflible. 
Wherefore aright line deuiding a parallelogramme intotwo equall partes, fhall not 
deuide the diameter thereof vnequally. Wherefore it fhall deuide it equally:which was 
required to be proued. 


_ An addition of P elitarius, 

Betwene tio right lines paa infiniteand making an angle genen ; to place a lineequall to a 
line genen in fach forte,that it fhall make With one of thofé lines an angle equall to an other angle gea 
KEN NOW it behoneth that the two angles genen be leffe then two right angles. 


Suppofe that there be two lines 4 Band .4C,making an angle geuen B.AC:and lee 
them be infinite on that fide where they open one from the other. And let the line 
geuen be D, and let the other angle geuen be E. 
And letthe two angles A and E be leffe then ee B.: 
two right angles ( otherwife there coulde a. 

not be madea triangle,as itis manifeft bythe 17 ; 

propofition). Itis required betwene the lines e4 

Band AC to placea line equall to the line geuen 

D which with one of them as for exaple with the 

line 4 C,may make an angle equal to theanglege R & 
uen E.Now then vpon the line e#C and to the 

pointinitef,make anangle.equall tothe angie : 
geué E( by the 23.propofition), which let be C4 2 

F,And produce the linė F Aon the other fideof g aa 

the point 4tothe point G:andlet_AGbe equall — 

to the line geuen D (by the 3. propofition ). And 

by the point G,draw (by the 3 1.propofition) a parallel line to the linc ef C, which let 
be G Hand produce it vntil it concurre with the line 4 B:which concurfelet bein the 
point H. And agayne by the point draw the line AK parallel ynto the line GF-which 
letcut the line e4 C in the point X,Then I fay that the line Æ K is placed betwene the 
lines 4B & AC & is equall to the line D,And that the angle at the point K is equall to 


Demonfirttion 
leading to ais 
ah ards jën 


An addition of 
Pelstari¢s, 


ConfruFiow, 


the angle geuen £, For forafinuch as(by conftru&ion) 4G HK isa parallelogramme D¢emonffration 


theline K Ħ is equall to theline 4 G(by this propofition ), Wherefore alfo it is equall 
to the line D, And forafmuch as the line 4 Kfalleth vppon the two parallel lines, F G 
and K H, therfore the angle 4 K H is equal to the angle F A K(by the 2 9.propofitid ) 
for that they are alternate angles. Wherfore alfo the ie angle at the point Kis equal 
to the angle geuen &. Wherefore the line Æ K being placed betwene the two lines 4B 
and 4 C,and being equall to the line D, maketh the angle at the point K equall to the 
angle geuen E: which was required to be done. i 


Though this addition of Pelitarius be not fo muche pertayning to the 
Ni propos 
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propofition:yet becauleicis witty and femerh fomewhat difficult, I thought it 
goodheretoanexe ir, =- ros ie 
_.. The25.Theoreme. Lhe 35.Propofition. 
Parallelogrammes confifting upon one and the fame bafe, 
and in the felfe fame parallel lines, are equall the one to the 
other. T wanes 


EKSS Vppofe that thefe paraleloa oe == © 5 a sk 
x Brame ABCD and EB, u. jaa he 
We )4, CF do confift vpon one and’ y~ 
HSE the fame bafe,that isy vppon. 
BCand in the felfe fame parallel lines; 
thatis AF,and B C.T hen Lfay,that the ` 
_ parallelograme ABCD is equal tothe 
Dementtration baralleloorame EBC FEFor forafmuch — 
as ABCD isa parallelogramme, there 
fore (by the 3 4.propofition ) the fide A 
D isequallto the fide BC, and bythe _ 
fame reafonalfothe fide EF isequallto’ |f _ V 
the fide BC, wherfore A Dis equallto p ve > 
E Fand D Eis common tothem both, EET a 
VV berfore the whole lme A E is equall to the whole line D F And the fide AB 
is equall to $ fide D Cowherfore thefe two BA and ABare equal tò thefe two 
FD and DC,the one to the other:and 9 angle FDC is equall to the angle EAB, 
namely ,the outward angle toy inward angle( by $ 2,propo/itio): wher fore(by j 
4 propofition the bafe EPB is equall to the bafe F Cand the triangle E A Bis 
equallto the triangle FD C.Take away the triangle DG E, which is common 
to them both, Y V berefore the refidue,namely,the trapefium A BG Dis equall 
to the refidue, that is,to the trapefium EG CE, Put the triangle GB Ccommo 
to them both VV berefore the whole parallelogramme A BC Dis equall tothe 
whole parallelogramme EBC EYY berefore parallelogrammes confifting vps 
on one and the fame bafe,and in the felfe fame parallel lines are equal the one to 
the other: which was required to be demonftrated. . = 


i Parallelogrammes are fayde to be in the felfe fame parallel lines,when therr 
bafes, arid the oppofite fides vato them, are oneand the felfe fame lynes wyth 
the parallels, n - l pe 

ec Inchis propofition arethree cafes, ForthelineB E may cutte the line AF, 
ae cither beyond the point D,orinthe point Dor on this fide the point D , When 
E l l i 


H S 
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itcutteth the line A F beyond the point Drlie'demonftration before pur {ers 
f A) < AAP i = 


ueth, Ks f at se BBY IRS i 
” a : y > S T Ao ee, : 
ButifthelineB Edo cutte the line AFi The feconeb ens 


the point D,then forafmuch as (bytheformer’ a 10 ‘ip m 

D n che triangle 8 CD ot B C Eis the’ as FA P ce i 
halfe ofcither of thefe para‘lelogrammes ABG. |. 
DandEBCF (for intheparallelogrammed ` j 
BCD thediameter BD maketh the triangle B -+p - ! 
D,C the halfe of the fame parallelogramme,and). jy ` 
in the parallelogramme EBCF the diameter | 
ECorDC maketh the felfe fame triangle B D- 

Cthe halfe of the parallelograme EB CF Jthers >}. Taan a a GAN 

fore(by the 7.common fentence)the parallelo- J Ja cs J ef 5? 
grammes 4BCDandE2CFareequall; = - Coo oy 


roe toon fs 


Butif theliue BE do cutte the lyne e4 E3. | sas ELE A 


on this.fide the point D;'thenforafmuchas ey-,, go. e 
ther of the lines A D and È F ts.equall to the Se a n 
line B C,therefore by the firft common fentence” 
they are equall the one tothe other.Wherefore 
takingaway ED, which is‘commonto both, © 
the refidue e4 E fhalbeequallto the refiduesD: : 
F. Agayne forafmuch as (by the 34.propofitio) ~~ 
theline 24 2 is equalltotheline.C D, and (by, .: 
the 27. propolition)the angle 4 Bisequalto. 
theangleF DC: therfore (by the 4. propoli- 
tion):the triangles EBA and PCD are‘equal, - l, 
Adde the trapefium C D E B common'tothemw Hof sf < 
both'iand'fo (by the feconde common-fens : i p fo 
tence )the two parallelograminese 78 CDand i * 
EBC Efhalbe, equall ::whichowas: required to- - 
be proued. 0 l à 


BB (S 
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P arallelogrammes conjifting vpon equall bafes, and in the 
JSelfe Jame parallel lines are equall the one to the otber. 


l 


Yu vpon equall bafes,that is vpon BCand F G,and in the felfe fame paral. 
=E lel lines that is,4 Hand BG, ThenI Jay,thae the parallelogramme A 
BCD is equall to the parallelogramme E FG H.Drawa right line from the Corsi 
point B to the point E andan other from the point C to the point H, And fore 
afmuch as B Cis equall to FG but FG is equall to E Ai, therfore BC alfo is ex 
quallto E H, and they are parallel lines , and the lines B E andC H ioyne 
them together: but twa right lynes ioynyng together. two equall right 


Ye lines 


V ppofe that thefe parallelogrammes ABC Dand EFG H do confift 


Demonfiration 


Three cafes in 
tiis propofition, 


Lhe firh cafe. 
Exery cafe way 
happen fener 
diners wayes. 


4 


t 
is 
` 
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š 
CPE, 


a. 
' 


dinestbeing parallels, arethemfelues - 
alfo (by the 33 propofition) equall A 
the one tothe other, and parallels.. | 
Vi berforeE BCH is a parallelos. 4- 
gramme,andis equall tothe paralles’ |: - 
lograme ABCD: for.theyhaueboth | 

one and} fame bafe,that ts,BC.And. | 
are iny felfe Jame parallel lines,that | ~ j 

is, BC t EH, And by) Jame reafon: 1 J  - 

alfo the parallelograme EFGHisew 4 A 4 y 
qualto the parallelograme EBCH; FZ =- ~| 7- 

VV herforethe parallelogram AB C 
CD is equal to the parallelograme E B 


| FGH. VV berfore parallelogrames. >: 2, 


confifting vppon equall bafes,and in the felfe fame parrallel lines, are equali the 
. . 7 a) Ad Jee DPL E ea), o @ 
one tothe otber:which was required.tobeproued, + 


Ta this propoficion allo are threecafes,Ferthe equall bafes may esther bevr- 
terly feperatedafonder: or they may-touiche ar oneiof:theéndes: orthey may 
haue one part common to them both ssc he Iior eatin 4 a. 


Euclides demonftration ferueth when the bafesbe vtterly ‘feperated a fonder; 


VVhich yet may happen feuen diuets wayes,For thebafes being feperated afó- 
der, their oppofite fides alfo may be veterly {¢perated a fonder beyond the point 
D,as the fides A Dand E'H inthe firk figure, . ., -7 A NAA A 
Or they may touche together in ongofthe endes, andthe whole fidemay be 
beyond the point D,as the fides A Diand E H doin the fecond figure, = 
Or one part may be beyond the poiat D, andan other part common to them 


A E DH 
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both asin the third figure,thefides A D and E H haue the part ED. common to 
them both, rd : va F 

Orthey may iuftly agree the one with cheother,tharis,che pointes A and D 
may fall vpon the pointes Eand H: as in the fourth figure. y 

Or the fide A D being produced on this fidé the point A,part ofthe oppofite 
fide vnto the bafe F G may be on this fidethe point A,andanother patt may be 
commonwith the line A D,as inthefifth figure; - Er 

Or oncendeofthe fide E H may light vponthe pointe A, and the whole fide 
on this fide ofit: Asin thefixt figures ` P. i 

Or the fard fide E H may vtterly be feperated a fonder onthis fide the pointe 
A,as in the {cuenth figure, 


And the two other cafes alfo may inlike maner haue feuen varitties: as in 
the. figures here vnderneth andon the other fide of this leafe fet it is manifett. 
Atid here is to be. tiotedjthac in thefe three cafes and in all their varieties alfo,che 
conftruétion & demonftration put by Enclide(namely the drawing of lines fro 
the point B tothe point E g from the pointe C to the point Hand fo prouing 
itby che former propofition) will ferue onely in the fourth varietie ofech cafe, 
therenedethno Parte con(truction: for that theconclufion ftraight way follos 
weth by the former propofitiony i °° o’ l i 
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The like Garie- 
ty in ech of the 
other two cafes, 
Euclides con- 
ftrudtiox and 
demonftration 
ferueth in all 
thefe cafes, and 
in their Varities 


Conftrudion, 


= | X 
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ide 


d CIV ARS, 
Fa Yl Fa fame parallel lines that is, AD and BC. Then I fay, 
N ` R RS 
Le MC Produce (by the 2. peticion) the line A D on ech fide to 


À 
O> 


Demenfiration. valjel line CE VV berefore EBC A. 


and D B( Fare parallelogrammes, 
And the parallelogramme EB(A, © A D F 
is (bythe3 5. propofition) equall to 
the parallelogramme DBCF, For 
they confist vppon one and the felfe 
Jame bafe, namely, BC, andare in 
the felfe fame parallel lines, that is, 
B (and EF, But the triangle A B C 
is( by the 3 4. propo/itio )the balfe of 
the parallelogramme E DCA, for 
the diameter AB denideth it into two 
equall par ts:¢o( by the fame)the tri» B o 
angle D B Cis the halfe of the pas — i 
rallelogramme DBC F, for the diameter D (deuideth it into two equall parts: 
but the balues of thinges equall are alfo equall the one to the other ( by the 7, 
common fentence ), wherefore ehe triangle A BCis equall to the triangle DB 
(VV berefore triangles confisting vpon one and the felfe [ame bafe,and in the 
felfe fame parallelssare equal the one to the otber : which was required to be 
demonstrated. anit 

Thofe 
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Thofe triangles are faide to be contay. ned within the felfe fame parallel lines, 

which hauing their bafes in one ofthe. parallel lines,haae their toppes in the 
other, Å WE ccs OEA ED i 


ia 
AT - 


= t e A is 
ae? È 7 z e zi 
iim, sch SE fi ani 


“Heteas I promifed will I thew ditt of ptoclus thecompartfon of two trian- 
les, which hauing their fides equal ,hatte thé bales add.aiistes atthe topps vues 


quall, Arnd:firft | {ay thatchevnequall angles.at the toppe being equall to two. 


right angles thetriangles fhalbe equall.As for example, . 3 
« Suppofe that thefe two triangles £B:C and DE F haue twofides of the one;name+ 

ly, AB and AC,equall to two fides of the other, namely,to D E and DF, echeto his. 
correfporident fide,thatis, 4 B to D Edid AC to D F,and let the bale BC be greater 
then the bafe EF : and let the angle atthe ponite 7 be greater then the angle at the’ 
pointD.But let the faydeangles at the: pointes 4 and Dy - ~~ Re 8 eee 
be equall to two right angles.Then Ifaythat'thetriangles - 
ABCandD E Fate equall.For foralmuch asthe angle X- 
A Cis greater then the angle E D F,vpon the line E D,and 
tothe point D defcribe (by the 23. propofizion) an angle 
equall to the angle B A Cpwhich let be E D G:and put the ~ 
line D G equalltothe line 4C: and draw a linefrom Eto 
G,and an otter from F to G; and produce the lines E D & 
F D beyond the poynt D to the pointes Hand K.Now for 
afmuch as theangle B-4Cis equall to the angle ED G} 
and the angles B_4dCandED Fareequall totwo tight ati- 
gles,thereforethe angles EDG and EDF ate equall to © 
tworight angles.But the anglesEDGandKDG,aréalfo.. ©- 
equal to two right'angles:take away the angle FDGcom-* 
mon to them both:whereforethe angle remayning EDF -~ 
is equall to theangle temayning.G DK.But theangle ED’ - = 

Fis equall to theangleH DK (by the ty -propofition)for Ë 
they are hed angles. Wherefore the angle GD K is equall- 


totheangle HD K.And forafmuch as in the triangle G D F the outward angle GDH 
is(by the 32.propofition )eqaal to the two inward and oppofite angles at the points G 
and F:which two angles alfo are(by the ¥.propofition) equall the one tothe other: 
for the line D Gis by conftru@tion equall to the line e4C, namely, to the line D F: 
Wherefore the angle GD H isdouble-both to the angle at the point G,and to the an- 
gle at thepoint F.Butthe angle G D Hisalfo double tothe angleG DK (for, the an- 
gle G-Ð Kis proued to be equali tò the angle K D H)-whereforethe angle at DG F 
isequall to the angleG D K: and they ate alternate angles, Wherefore (by the 27; 
propofition) theline D Eis parallel ro the line F G. Wherefore the triangles GDE 
and F D.E are vppon one and the felfe fame bafe, namély, D E, and in the felfe fame 
paraliellines Ð Eand G F Wherefore by this propofition they are equall. But the tris 
angle G DE is by conftrution equail to the triangle 4 BC. Wherefore alfo the tri- 
angle D E Fis equall to the triangle e4 B C ; which was required to be proued, 
But now let the angles B_ACand ED F be greater then two rightangles: &let 
the angle at the point 4 be greater then the angle at the point D,as it was Care Thé 
Hay thatthe triangle 4 B Cis lefe then,the triangle D E F., Letthe fame conftru@ion 
béeheréthat was in thé former. And forafmuch as the angles B ACand E DF, that is 
theangles E D Gand ED'F are greater then -two right angles; but the aigles E DG 
and G D Kareequallto two rightangles: takeaway the angle FD G which A common 
to them both. Wherefore the angle remayning namely, EDF is greater thé the angle 
remayning,namely,then GDK: thatis,the angle KD A(which bythe 15, pro pofition 
is equall to the angle E D F Jis greater then the angle G D K, wherefore the angle G D 
H is morethen double tothe angle G. DK: butthe angle f D His double to thean- 
N. iii. gle 
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How triangles 
are fayde toke 


inthe felfe fame 


parallel lines, 


Comparifon of 
two triangles 


whofe fides be- 


` ing equal, thesr 


bafesand angles 


. atthe toppe are 


“Gunequall, 


When the two 
anglesat the 


1 to ppes are equall 
- torwo right an~ 
eles. 


When they are 
greater the tye 
right angles. 


W henthey are 
defe then twa 
vsght angles. 
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gle DG F, as was before proued, Wherefore the 
angle GDKisleffe then the angle DGF. Vnto the 
angle G D K put(by the 23.propofition) the an- 
gle DG Lequall: and produce thelineG L tillit 
concurre with theline EF inthe pointe L. And 
draw aline from D to L. Wherefore(by the 27. 
propofition)G L isa parallel line to D E,forthat 
the alternate angles DG LandG D Kare equal. 
Wherfore the triangles G D Eand L D Eare (by 
this propofition Jequal(for they confift ypon one 
and the felf fame bafe,namely,DE, and are in the 
felfe fame parallel lines namely,é D and G L)But 
the triangle Z D E is leffe then the triangle FDE, 
Wherfore alfo the triangle G D E isleffe thenthe 
triangle F D E. But the triangle G D Eis equal to 
the triangle AB C. Wherfore the triangle AB C 
is leffe then the triangle D E F; which was requi- 
red to be proued. 


But now let the angles 8 AC and EDF beleffe 
then two right angles: and agayne let the angle 
at the pointe 4 be greater then the angle at the G 
point D.Then / fay thatthe triãgle 4 B Cis grea- 
ter then the triangle D E F.Letthe fame conftru- 
&iő be alfo here that was in the two former, And 
forafmuch asthe angles B AC and E D F,thatis, 
the angics EDG & E D Fare leffe then two right 
angles but theangles EDG and GD Kare equal 
to two right angles, take away the angle FDG 
whichis common to them both, wherefore-the . 
angle remayning namely, E D F isleffe then the 
angle remayning,namely,then G D K:thatis,the 
angle H D K(whichby the 1s. propofition ise- 
quali to the angle E D F)isleffe then theangle G £ F 
D K.Wherfore the whole angle G D H is leffe then double to the angle G D K,But itis 
double to the angle D G F(as before it was proued ):wherfore the angle GD Kis grea- 
ter then the angle DG F, Puttheangle D G Lequall tothe angle G D K (by the 23. 
propofition jand produce the line G Z tillit concurre with the line £ Falfo produced, 
&let the concurfe bein the point L.And draw alinefrom D to Z.And foras muchas 
theangle DG Lis equallto the angle G D K, and they arealternate angles, therefore 
the line G Lisa parallel to D E(by the 27. propofition ).Wherefore(by this propofiti- 
on )the triangles G D EandZ D Eareequal: butthe triangle L D E is greater then the 
triangle FD E and the triangle G D E is equall to thetriangle.4 BC, Wherefore the 
triangle e4 B Cis greater then the triangle D E F: which was required to be proued. 


The 28.Theoreme. The38.Propofition. 
Triangles which confiftuppon equall bafes, and in thefelfe 


Jame parallel lines are equall che one to the other. 


ead V ppofe that thefe triangles A BCand D E F doconfist vpon equal bas 
$ Sys /es,that is,vpon BC and E F and inthe felfe fame parallel lines, that is 
ZBF and A D.T hen Lfay that the triangle A BC is equall to the trians 


l gle 
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gle ABC is equall to the triangle D E F, Produce (by the fecond peticion) the cre" 
line AD oneche fide to the pointes Gand F, And (by the 3 1.propofition) by 
the point B drawe vnto C Aa paral» om pman A 
lelline BG and(by the fame) by the g- A 
pointe F drawe ynto DE a parallel 
line F H. VV berforeG BC A and 
DEF H are parallelogrammes.But 
the parallelograme GBCA is (by the 
3°6 propofition )equal to the paralles 
Ingramme D EFH for they confist 
pponequall bafes that is, BC and E. 
F, andarein the felfe fame parallel » 
lines thatis, BF andG H, But (by 
the 34,propofition) the triangle A B 
C is the balfe of the parallelogramme 
G BCA for the diameter A B denis 
deth itinto two equall partes:and the triangle D EF is( by the fame )the halfe 
of the parallelogramme D EF F, for the diameter F D denideth it into two es 
quall partes, But the balues of thinges equall are (by the 7,common fentence Jea 
quall the one to the other VV berfore the triangle A B Cis equall tothe triana 
gle D EF. VV berefore triangles which confistvppon equall bafes, and in the 
felfe Jane parallel lines are equall the one to the other: which was required to 
be; roue iat ae led id = 

arhi opolo are three cafes. For the bafes ofthetriangles either haue e gop 
One part common totheniboth or the bafe ofthe one toucheth the bale of the e prop Ulli 
other onely in a point: or theirbafes are vtterly feuereda funder, And ech of Ech of theft en 
thefe cates may alfobe diuerfly as we before haue fene in parallelogrammes con fesalfo may be 
fifting on equall bafes,and being 1n the felfe fame parallellines,So thathe which ‘diwer/y. 
diligently aoteth the variety that was there puttouching them, may alfo eafely 
frame thefame varietieto ech cafe in this propofition, V Vherefore I thinke it 
nedeles herero repeats the fame agayne: for how foeuer thebafes be put, or the 
toppes,the manner of conftru ion and demonftration here put by Euclide will 


D H 


Demonitratjor 


ferue:namely ,to draw parallel lines to the fides. 


e t 


k: r + 


AS uo u^ AnadditionoófPelitarius, 

To denide a triangle genen into t%0 equall partes. TE 
Suppofe that the triangle geuen to be deuidedintotwo 1 A K Sipps a 
equall partes be 4BC.Deuide one of the fides therof, / N i a Hats 
namely,2 C into two equall partes (by the.10. propo- yi I 
fition)in the point D, And draw a line from the point D Ae 
to the point 4,Thé I fay'that the two triangles AB D & 7 E 
ACD,are equal,which is eafy to proue(by.the 38. pro- E ig a 

i , i >an ea 
pofition)af-by the point 4 we drawevnto the line 8 Ca SA, 
parallel line (by the 31.propofition Jwhich let by H K: ra i 
for fo thé triangles_4B D and 4 D C, confifting vppon Pil | 
equal bafes BD & DC,and being in the felfe fame paral- es SaaS 
lellines Z Kand BC are of neceffitie equall. The felfe B D C 


QO.. fame 
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8 
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wt other addj- 
ron of Pelitu~ 
sis, 


Con Tratin. 


Demonftration E to D euttingthe line 4 F in the point G. Now then it 


~ 
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fame thing alfo wil happenif the fide B 4 be denided into two equall parts in the point 

£,and fo be drawen a rightline from the point E,to the point C. Orif the fide AC be 
denided into two equall partes in the point F,and fo be drawen a right line from the 
point F tothe point B:which is in like manner proued by drawing parallel lines by the 
pointes B,andC, to the lines B A and AC, . 


ol} 5 y S 
__ And fo by this you may deuide any triangle into fo many partes asare fig- 
nified by any number that is euenly cuentas into14.,16.32.64,%C. 


An other addition of Pelitarius, 


From any point genen in one of the fides of a triangle,to draw a line which fhal denide the trian- 
gle tuto two equall partes. J 


Let the triangle geuen be B C D:and let the point geuen in the fide BC be A. Itis 
required from the point 4 to draw aline which thal deuide the triangle B CD:into two 
equall partes. Deuide the fide B Cinto two'equall partes in the point E. And drawea 
right line from the point 4 to the point D.And(by the | ; 
31.propofition ) by the point E draw vnto theline AD 
a parallel line E F : which letcutte the fide DCinthe +. 


point F,And draw aline from the point 4to the point /; 
kh B a 
‘A 


f,Then I fay that the line e4 F deuideth the triangle B NE 
C D intotwo equall partes: namely, the trapefium 4 B e) 
D Fisequallto the triangle 4C F.For draw aline from 

is manifcft (by the 38.propofition) that the two trian- . EB ~ 
glesBEDandCé& Dare equall(ifwevnderftand aline . ee 
to be drawen by the point D parallel to thie line B C,for ' ' n De 
the bafes 8 Eand E C'arcequal) .The two triangles alfo DEF and A EF are (by the 
37-propolition) equall:for they confiftvp3n one and the felfé fame bafe EF, andare 
in the felfe fame parallel lines 4 D and E F. Wherefore taking away the triangle EF G 
whichis cémé6 to thé both,thetriangle 4 E G fhalbe equall to the rriangle DFGswher 
fore vito either of thé adde the trapefiū C F G E,and the triangle ACF thalbe equal to. 
the triangle DEC. But the triangle D E Cis the halfe part of the whole triangle BCD 
wherefore the triangle.4C F is the halfe part of the fame triangle B (‘D.Wherfore the 
rcfidue namely,the trapefium AB F Disthe other halfe of the fame triangie. Where- 
fore theline 4 F devideth the whole triangle BC D into two equall partes:which was 
required to bedone. : ; 


SaTbe29-Theoreme. The 39.Propofition. 
Equal triangles confifting ypon one and the fame bafe, and 
on one and the fame fide: are alfo inthe felfe fame parallel 


lines. . 


ENGV ppofe that thefetwo equal triangles A BC andD B Cdoconfift vpe 
N27 pon one and the fame bafe namely, B Cand on one andthe fame Jide. 
Se THEI fay that they arein the felfe fame parallel lines. Drawe a right. 
lne from the point A tothe point DNow Lfay that A Disa parallel line to. 
B C. For if not , then (by the 31. propofition) by the point A drawe vnto the 
right line BCa parallel line A E,and draw aright line from the point Eto the 
| e point > 
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point C, VV berfore} triangle EBCis ` 
(by 5 37,propofitso equal to the triangle ` 
ABC, for they confi? vpon one and the, _ 
Sefe fame bafe namely, BCand are iny. : 
felfe fame parallels, thatis, AE andB ~: 
_ C, But the triangle D B Cis (by fuppos ~ 

fition ) equall to the triangle ABC,. 

VV berfore the triangle DB Cis equal 
to the triangle EBC, the greater vuto 

the le{e. which is impofsible. VV heres 
forethe line A E, is not a parallel to 

the line B C, dnd inlike forte may it be 
proned that no other line befides AD is 

a parallel lirie to BC, wherefore ADis B 
a parallel line to BCVV herfore equall 
triangles confifting vpon one and the fame bafe, and on one and the fame fide, 
are aljo inthe felfe fame parallel lines:which was required to be proned, 


G 


This propofition is the conuerfe ofthe 37 .propofition,And here istobenored This Theorems 
thatifby the point A,you draw vnto the line BC a parallel line,the fame thal of pide RR 
neceffitie either light vpõ the point D,or ynder it,or abouc‘it. Ifıt light vpõ it, ene saan. 
then rs that manifeft which is required: but ifitlight vnder it,then foloweth thar =~ 
abfurditiewhich Euclide putteth namely, chat the greater triangle is equall to 
the leffe: which {elfe fame abfurditiealfo will follow,ifitfall abouethe point De 
As forexample, 


Suppofe that thefe equall triangles 4B Cand D BC doconfiftyppon one and the 
felfe {ame bafe B C,and on one and the fame fide. Then Z 
fay,that they arein the felfe fame parallel lines,and that 
a right line ioyning together their toppes isa parallel to 
the bafe B C.Draw a right line fr6_4to D.Now ifthis be 
nota parallel tothe bafe B Clet AE be aparallel yntoit, 
and let 4 £ fall without the line 4 D, And produce the 
line B D till it concurre with the line 4 Ein the pointe E 
and draw aline from E to C.Wherfore the triangle e4 B 
Cisequal to thetriangle E B C:but the triangle 4 B Cis 
equall to the triangle D B C:Wherfore the triangle € BC 
is equall to the triangle D B C, Namely,the whole to the 
part:which is impoflible.Wherfore the parallel line fal- 
leth not without the line -4D:And Euclide hath proued 
that it falleth not within. Wherfore the line A Disa pa- 
rallel ynto the line B C. Wherfore equall triangles which 
are on the felfefame fide, and onone and the felfe fame P 
bafe,are alfo in the felfe {ame parallel lines: which was required to be proued. 


A _ Anaddition of Fluffates, 

The felfe fame alfo followeth in parallelogrames.Forifvponthcbafe ABbe m addition of 
fet on one & the fame fide thefe equal parallelogrames ABCD & ABG E,they Flefares. 
fhall of neceffite be in the {elfe fame parallel lines,For ifnot,but one of them is 

Out, fet 


An addition of 


Campanus, 


-. DandE Then I fay sthat the line D Eisa parallel tothe line A 


- triangle D A E(for their two bafes AD and DB are putto be 


The firft Booke 
feteyther within or without, let the parallelo- © -< 
grame B F being equall tothe parallelograme A ©. “et 
BCD be fet within the fame parallel lines p EF c -a 
wherefore the fame parallelograme BF beyng e- `] 
quall to theparallelograme A B C D (by the 35. | i 
propofition) fhall alio be equall to theother på- 
rallelograme A BGE (by the firt common fèn- | |. . 
tence) Fortheparallelograme AB G E is'by {ups , 
pofition equall to the parallelogramme AB C D; 
wherfore the parallelograme B F being equall to 
the parallelograme AB GE, the parte fhall bece- ` 
qual tothe whole,which is abfurde. The fame ine 9 © &————— i 
conuenience alfo will foliowe, ifir fall without, B.n ENESTE 
V Vherefore itcan neither fall within noğ withs sà i45 aai i ; 
out, V V herfore equall parallelogrames beyn gvpon onc and the felfe. fame bafe 
and on one and the fame fidc are alfo inthe felfe {ame parallellines. .. ; A 


Pe a An addition of Campanus: k : i bi ; 
-` Tfaright line denide'two fides of atriangle into two equall partes: ‘it fhal! be equidistant unto 
the third fide. on eine Teen ee ey ae 


Suppofe that there bea triangle ABC: andlettherebee a tight lyne DE, 


_ which Jet deuide the two fides A Band B C into two equall partes in che pointes 


Ç., Drawe thefetwo lines A Eand D C, Now then imagining 
a line to be drawne by the point Eparalleltotheline A B, the :.. 
triangle B DE fhal! (by the 38,propofition) bee equall tothe 


equall) And by the fame reafon the triangle B D E is equall to 
the triangle CED. V Vherfore(by the firft common fentécc) 
the triangles EA DandEC Dare equall,and they are erected 
on one and the feifefame bafe,namely ,DE;and on one and the 
fame fide. V Vherefore(by the 39,propofition) they areinthe 
{elfe fame parallel lines, and the line which ioyneth together 
their toppes is a parallel ro their bafe. V Vherfore the lynes DEand A C arepa- 
rallels : which'was required to be proued, 


- SapThe 30. Theoreme. The 4.0. Propofition. 
Equall triangles confifting upon equall bafes, andinone and 
the fame fide: are alfo in the felfe fame parallel lines. 
aA ppofe that thefe equall triangles ABC and CD E do confift vppon is 


eS“ quall bafes, that is, Yppon B Cand CE, and on one and the fame fyde, 
=<! namely on the fide of A. Then Lfay that they are in the felfe fame bah 
¢ > F- - l ; - À r i lel f ; 


of Euclides Elementes. Fol.51. 


dell lines, Drawe by the first peticiona n, me 
right line from the point A to the pointe... 4... 
"D Now I faythat AD isaparallelline | an A 
to BE,For if not,then (by the zxpropos ts; < ii 
_fitian)by the point A draw vnto the line . 
B Eaparallelline AF, Anddrawea . 
right line from the point F to the pointe X 
E,YV berfore( by the 38, propofitio )the ., 
triangle B ACis equall to the triangle .: 
CE Efor they conf: f vpon equal bafes, . 
thatis BC and CE,and are in the felfe my 
Jame parallel linesynamely,B Eand A. $ amp oa 
FButby fuppofition the triangle AB B ` s 
C is equalto the triangle CDEV V bera ` allie: 
fore the triangle D'C Eis equall to the triangle FCE,namely, the greater vato 
theleffe,whichisimpofSibleVVberfore A Fis not a parallel line toB E, And. 
in like forte may we proue that no other line befides A D isa paralleli line to B 
EVV berfore AD is a parallellyneto BE Equall triangles therfore confifting 
vppon equall bafes and in one and the fame fide:aré-alfo'in the felfe fame paz 


rallel lines: which was required to be prone 


+. lob A 


This propofitton istheconuerfe of the 38, propofition,And inthisasin the , ofthe 
i A, hould not palig; 25n 

by the point D3 it muft paffe eyther.beneach it,oraboue it, Euctidefetreth forth: 

onely the ablurdity which fhould follow 1fit palle beaeathit: but the felfe fame: 


former propofition, ifthe parallel line drawen byt 


abfurditiealfo wil follow ifirfhould pafleaboue it: as itis not hardto fee by the 
gathering thereofin the tormer propofition, And therefore here I omitte it, 
Lhe31.T heoreme. The 41.Propofition. — 
Ifa parallelograme <> a triangle bane one <o the felfe fame 
-»»\bafe, and bein the felfefame parallel lines : the parallelo- 
grame fhalbe double tothe triangle. = 839 


V ppofe that the ‘parallelo a 
if. | pF BCD hd the tria 
i angle EBC hane one co the 
== fame bafe,namely, BC, and 
let thé bein the felfe fame parallel lines, 
namely BCer A E.The Lfay,that the 
parallelograme ABCDis double to the 
triangle BEC Draw(by the firft petia — 
cion) aryght line from the pointe Ato 
py pointe CVV herfore (by the 37. ‘propos 
Sy e PEO fA ils 


i 
‘Conftrudion, 


| Demonftration 


leading to an 


abfurditie, 


This propofition 
ts the conserfë 
of the 33. proa 


Demonratiom 


re pe triangle E BC; for they are yppon 


Two cafes ix 
this propofstion. 


` felfe fame bafe, namely, CD, and let them be in the felfe 
`- , fame parallel lines C D and 4 B, and let the toppe of the 


A corollary. 


The felfe fame 
demonfiration 
will ferne sf the 
triangle €$ the 
parallelograme 
be Gpow equatl 
bafi Cle 


The conuerfe of 


this propofition. 


Thefirst Booke i 
fition) the triangle ABC is equall to` E D ji 


one and the felfe fame bafe BC, andin 
the felfe Jame parallell lines BC and E` 
A: but the parallelograme ABCD is ` 
double to the triangle ABC(by the 3.4, ` 
propofition )for the diameter thereof 4 ` 
C deuideth st into two equal parts:wher -` 
fore theparrallelogramme ABCD is ` 
double tothe triangle EBCIf therfore = ON Nr 
a parallelogramme and a triangle haue C Cah 


one andthe felfe fame bafe, and bein the felfe fame parallels , the parallelo-, 


A 


grame fhall be double to the triangle: which was required to beproued. 


This propofition hath two cafes,Forth ebafebeyng one,the triangle may - 
haue his toppe withoutthe parallelograme, or within, The firft cafe is demone; 
ftrated ofthe author, The fecondcafeisthus, —. PN 


Suppofe that there be a parallelograme AB D andlet < AX E OB S 
the triangle be EC D,either of which lethaue oneandthe --- | 


triangle £ C D,namely,the point £,be within the paralle- 
lograme 4 B C D.Then J fay that the paralielograme A B 
C Dis double to the triangle EC D. Draw atight line fro - 
the point 4 to the point D.Now forafmuchas the paral- 
lelograme 4 B C Dis double to the triangle AC D (by the 
3 4-propofition)- and the triangle e4 DC is equall to the 
triangle € D C (by the 37. propofition ). Therfore the pa- 
rallelogramme 4B C Dis double to the triangle €C D; 
which was required to be proued. : 


fe D 


By this propofition it is manifeft that if the bafe be doubled, the triangle ez 
rected vppon it {halbe equall to the parallelogramme. i 


And ifthe bafes ofthe triangleand of the parallelogramme be equall, che 
felfe fame demonftration will ferueif you drawe the diameter of the parallelo- 
grame, For the triangles being equal, the parallelogrammewhich is double to 
the one, fhal alfo be double to the other, And thetriangles muft nedes be equall 


(by the 38. propofition)for that their bafes are equal,and for that they are in the 
{elfe fame parallel lines, t 


The conuerfeofthts propofitionis thus, 
_ If aparallelogramme and atriangle haue one and the felfefanse bafe,or equall bafes the one to 
the other and be defcribedon one and the fame fide of the bafe : if the parallelogramme be double to 
the triangle they fhalbe inthe felfe fame parallel lines. 


For if they be not,the whole fhalbeequall to his parte, For then the roppe 
ofthe triangle muft nedes fall either withinthe parallel lines or whoa ae 
, whether 


of Euclides Elementes. Fol.s2. 


_ whether ofboth focuer it do, one and the felfe fame impo flibilitie will follow, 
ifby thetoppe of the triangle be drawen voto the bafe a parallel line. 


M An other conuerfe ofthe fame propofition, Poni 

If a parallelogramme be the double of a triangle, being both within the felfe fame par allel lines’ 
thenare they upon one and the felfe fame bafé,or upon equall bafés.For 1f1n that cafe their bas 
fes fhould be vnequal, then mighr ftraight way be proued, that the whole is c- 


quali to his part: which isimpofftble, | 


._Atrapefiam hauing two fides onely parallel lines,is eyther more then dou- 
ble, or leffe then double to a triangle contayned within the {elfe fame parallel 
lines and having one and the felfe fame bafe with the trapefium,or table, luft the 
dowble it cannot be,forthen it fhould bea parallelogramme. A trapefium has 
uing two fides parallels hath of neceffitic rhe one ofthem longer thenthe other: 
for if they were equal] then fhould the other two fides enclofiag them be allo e- 
quali (by the 33,propofition,) Ifthe greater fide of the trapefium be thebafeotf 
the triangle,then fhal the trapefium be leffe then the double ofthe triangle And 
if the leflefide of thetrapefiumbe the bafe ofthe triangle then fhall the trapedi- 
um be greater then thetriangle. 


For f{nppofe that 4 BCD beatrapefium,and let- 
two fides thereof, namely, 4B and CD be parallel 
lines,and let the fide 43B be leffe then the fide C D, & 
produce the fide 4B infinitlye on the fide Bto the 
point F,And let the triangle EC D haue one and the 
{elfe fame bafe with the trapefium, namely, the line rt 
CD, then I fay that the trapefium 4 BC D is leffethé. | ` 
the double of the triangle E C D.For put theline 4 F - 
equall to the line CD ( by the 3.propofitié)and draw | ^ 
aline from D to F. Wherefore ACD Fisa parallelo~.. . 
gramme (by the 33. propofition). Wherefore (by 
the 34 propofition )it is donble to the triangle ECD. 
But the trapefium 4 BC Disa part of the parallelo- 
gramme 4 C D F.Wherefore thetrapefium ABCD... 
isleffe then the double of the triangle ECD; which 


at" 


was required to be pronéd. 

a Agayne let the triangle haue to his bafe the fide . \ 4.2 A 
AB.Then Í fay that the trapefum 4B C Dis grea- . l 
tër then the double ofthe trianglee-EB.For from’ 
the fide-C:D.cut of theline C Fequaill to the line_4B =] 
(by the 3. propofition).And drawa line from Bto | 
F, Wherfore (by the 33.propofition)¢7BC Fisa | 


parallelogrammesand therefore is (by the 34.pro- ey 
pofition) double to:the: triangle eA EB. Where- tolii, 
fore the trapeiumedBC Dis more then thedou. _ 
ble ofthe triangle ef EB :-which was required to . 
e proued, pad n a 


ea RN 
SURO 


N \ ; mi 
Kort AE A Pod ad a \ 1 T O 
a> 5 nra- 
Cc E F 4 2 


Cae 
ier 


wn other cema 
zierje of the 

te? 
fame prepofitit. 


Compartfon of a 
triangleanda 

trapefinem being 
Spon one CF rhe 
felfe fame bafe, 
and in the felfe 
fame parallel 


lines, 


When the preda 


_ ter fide of the 


srapefiam is the 
bafe of the tri= 


_ angle, 


x When the lefe 


fides rhe bafe, 


| The frst Booke 
Theu. Probleme. The 42.propofition. 


Vato a triangle genen to make aparallelograme equal, whofe 
angle fhall be equallto a rettiline angle e a qual whofe 


y 
niaaa 


TRA TA TLV ppofe that the triangle genen be A B C, and let the 
; kag |rectiline angle genen be D, It ts required that ynto the 
Van triangle A B C there be made a parallelograme equall, 

7 = whofe angle fhal be equall to the reétiline angle genen, 

> Qinamebyto the angle D,Denide( by the 1o,propofitio the. 
SA) line B Cinto two equall partes in the pointe E. And(by. 


Lay j the first peticion) draw a right line from the point A to 


4 


Conftrndion. | pee 
he 4 


ae the point E. And(by the 23. propofition’) vpon the right 

line genuen.ECandto the pomtinit `. 7 fa ek 
geuen E,make the angle C E Fequal pr 
to the angle D And(by the 31. pros H e 

-i o pofition) by the point A draw yanto: = sn Tr 
otoa ehe line E Ca parallel line A H; and ' : wlll aba 
Sa detthe line E Fcut the le AH in os... 

the point F.and(by the fame )by the oc = 

point C, draweyntothe lmeE Fa... 
parallel line CG.VV berfore FECG: 3 o a 
a is a parallelograme, And forafmuche © BO Bo G 
a as B His equall to E C therfore (by © \ ` p E 
the 28.propofttion) tbe triangle A. \P i 
B Eis equall tothe triangle A E Cyri ai 
for they confist vpo equallbafes that- ©. > 


is B Eand EC, andare inthe Jelfe fame parallel linesnamely, BCand A B. 

_-.. VWherfore the triangle ABCis double to the triangle A EC, And the parallee 

SOES logrameC EF Gis alfodoubleto thetriangle A EC: for they baue one & the 

` Jetfe fame bafe namely,E C: and are in the felfe fame parallel lines that is,E.C 

and A H, VV her fore the parallelograme FE C G is equall to the triangle 4B 

Cand bath the angle CE Fequall to theangle geuen D, VV herefore vuto the 

triangle genen A B Cis made an equail paralelograme namely, FEC G, whofe 

angle C E Fis equal to the angle genen D: which was required to be dong; œ: 

} eat orlt tant: i > aec ATRE 

` Theconuerfe ofthis propofition after Beélitarius. A i a A 

Ti ea < Unto aparallelograrame genen, to make atriangle equall, hauyug an angle equall to a lent 
pofition. angle genen- 3 i my 

Suppofe that the parallelogramegenen be 4 BCD, andlet the angle geuen be E. 

Itis'required ynto the parallelograme 14 B C D to make a triangle equall bales an 

angle 


of Euchides Eleme. 


ntes. 
angleequal-to theahgle E. Vpn” snemsiagei 36 hi tos 
che line C.D and to-the pointe in... an sis pieg hee t aia 
it C,defcribe (by the23. propo- | = _— R 
pofition) an angle equallto the ` | 
angle Ex which letbe DCF: aud | 
let the line CF cut the line e4 B 
being produced, in the point F: 
and produce the line C D(which 
is paralfel'to the line F) tothe .. :\ 
point.G.And puttheline D Gie- \: 
quall to the line C Dand drawa . 
line from F to G. Then Zfay that 
the triangle C F Gis equal to the 
parallelograme ABCD. For fore a i 

afmuch as(by the 38. propofition ) the whole triangle C F Gis double to the triangle 
CDF, Aud(by the 41.propofition)the parallelograme-4 B C D is double to the fame 


triangleC D F: therfore the parallelograme 4 BC Dand thetriangle CF G ate equalt 


y nee nis zD Deri EET G: 


the one to the other: which was requirèđ to bedone. >= = ~ 


es n t ae 
x eae or, aiai mt repy s 
ioe ITN, w i 


The32.Theoreme. The 43.Propofitions 
«Fn enery parallelograme,the fupplementes of thofe parallelo- 


grammes which are abont the diameter are equall the one to 


the other. ne 
a ERDE Dieta allelogr ame andlet the diameter thera . 
NS : lof. CAIA a ADEE Ree en Tred ee its e a TORSE TU 3 
Z Z of be A C: and abant the diameter A Clet thefe parallelogrames EFL 
SENA dG Econ/iit:and let the fupplementes be. B Kand KD; Then I 


‘fay that the fupplement B K is equall to the fupplement KD. For 

fora/muchas ABCD aes í g ii 

and the diameter therof is AC, therfore ™™™ De A 

(by the 3.4 propofition) the triangle Ao |. geo 

BC isequall tothetriancle ADC, Am: 

gayne forafmuch as AE K H isa pas- 

rallelograme,and the diameter therofis 

AK, therfore (by the fame) the triana : 

gle AE Kis equallto the triangle AH 

K And by the fame reafon alfo the tri- 

angle KEC is equallto the triangle K 

GC.Andforafmuch as the triangle AE 

Kisequall tothe triangle AHK „and. 

the triangle KEC to the triangle NG & ~~ G B 

C, therfore the triangles AE K and K, 

G C are eqnall to the triangles LHK 0 0n 

and KEC: and the whole triangle A BCis equal tothe whole triangle A 
Pi. L. 


How parallelo- 
grammes are 


(eyde to confifte 
about a dia- 
meter, 


Sapplements ES 


Complement esa 


Three cafes in 
this Theoreme. 


The firf cafe. 


The fecond cafe. 


Tkethird cafe. 


a p i 

ie % R 5 ua eh os 
2S ia ig Sieg > Q h | hes 
7 a Lhefirit Boo 


C: wherfore the refidue namely,the fupplement B Kis (by the 3. common fens 
tence) equall to the refidue namely,to the fupplement KD. VV herefore ines 
nery parallelogramme, the fupplementes of thofe parallelogrammes whicheare 
about the diameter, areiequall the one to the other: whiche was required tobe 
€ ; ` j Pe eae cy bee guto 
. å i 5 p F a6 ake oe i tin it 

Thofe parallelogrames are fayde to confift aboura diameter which haueto 
their diameters partof the diameter ofthe*whole and great ‘parallelograme, as: 


is 


in the example of Euclide, And fuch parallelo- Meld ay ca iHn 
grames which'haue notto.their diameters part Acme a) have ERT Area oy, 

ofthe diameter ofthe greater parallelograme, ! o S fe 
are fayde not to confiftabourthe diameter Por, | - 
thé che diameter ofthe greater parallelograme .. 
cucterh the fide of the lelle cGtayned wythinit. 
Asin the parallelogramme 4 B the diameter GD, - 
cutteth the fide E Hof the parallelogramme C E, 


Wherefore the parallelogramme C Eis not about p B 
one and the felfe fame diameter with the parallelo- 

rammeC D. f ors Ns mr de: 
Se GRRL SY SDI Very 


Supplementes or Complementes are thofe figures which with the two pa- 
rallelograntmes accompli{hehe whole patallelogramme. Although 'Pélitarius 
for diftingtion fake putteth a difference betwene Supplementcs and. Comple- 
Mente “The'patallelogrammies about the diameter he callech Complementes, 
the other two figures he calleth Supplementes, wel ioe: 


č a me Se 


-3 This cheoreme. hath three. cafes oncly, For the parallelogramimes which 


confit about the diameter, cy ther touch the one the other in a point: or by'a cer 
fay ne parte.of the diameter are feuered the one from the other: or els they cutte 
the one the ather. For thefirft cafe is the example of Euclide before fet, The fes 


> > e 


ce oe a To. pn i = 
cond cafes thus. iy Fare. oa pra yA i ( olay 
> riia r ae: a aeons OS 
Suppofe that 4B be aparallelogrames Aua. 0 ku 
whofe diameter let be C D sand aboute t Ci, rr ae l 
fame diameter let thefe parallelogrammes@ eA" a. 
S a 


Kand D Lconfift:and betwene thé let there, 
be acertayne part ofthe diameter,namely,, . 
LX.Then I fay that the two fupplementes 4 * 
GLKE&B FE KL Hare equall. Forwemay\ ` 
as before(by the 3 4.propofition )proue that. 
the triangle AC D, isequall tothe triangle ', 
BC D,and the triangle E C K to the triangle 
KCF, andalfo the triangle D G L to the tris * G 
angle DH L, Wherfore the refidue,namely, ` 
the fiue fided figure AGL KE is equall to . . 
the refidue,namely, to the fiue fided figure B 
F K L H; that is, the one fupplement to the 
other:which wasrequired to be proned, - 


ae a 


But now fuppofe e4 B to bea parallelogramme,and let the diameter thereof be 
C D:and let the one of the parallelogrammes about it be E C F L, and let the other be 
$ , hae r yi ee a F A ANS '‘DGKA; 


\ 
va t 


v 


as 


of Euclides Elementes. 
DG K H,ofwhich letthe one.cut-theothers 6. megu wie 
Then Ifay thatthe fupplementesF Gang EM. =: A nupa 
are equall.For forafmuchas the wholetrian-) = pr TEn] 
gle‘DGK is equal to the whole triangleDHK> 
(by:the 3.4. propofition ),and part alfo of the -i 
one,namely, the triangle K L: Afis equal to g} 
part of the other,namely,to the triangle: KL . 
N(by the fame), for LK is a parallelograme $ 

_ therefore the refidue,namely;the Trapefium _ 
DLN H isequallto the refidue; namely, to 
thetrapefiii D L M G: but thè triangle ADC , 
is equal- to the triangle BC D, and inthe pa-. -; 
rallelograme E F, the triangle F C Lis equall 
tothe triangle EC L,and the trapefium.DG >. '———— 
MLis(asit hath bene proued) equall.to. the: 1 P sas. lial 
trapefiumD HNL. Wherefore the refidue, sey 2 retreats Ayirve 
namely, the quadrilater figure G F is equall to the refidue,namely, to the quadrilater 
figure E H,that is,the one fupplement to the other:which was required to be proued. 


Thisis to benoted-that in ech ofthofethree cafes it may fo happen, that the 
parallelogrammes aboute the diameter fhall not haue one angle common wyth 
the whole parallelogramme,as they hauein the former figures,But yet though 
they have not,the felfe fame demonftration wil ferue, as iris playne to fee in the 
‘figures here ynderneath put,Foralwayes, iffromthinges equall be taken away 
thinges equall,the refidue fhalbe equall. 


t s 


-This propofition P elitarius callech Gnomicall, and mifticall,for that ofit ae 
(fayth he) {pring infinite demonftrations,and-vfes in geometry. And he putteth ann aa 
the conuerfe thereof after this manner, = ré and miftical. 


Bi, N 


Ifa parallelogramme be denided into two equall fupplem entes and into two complements What- The conuerfè of 


Joener: the diameter of the tio complementes fhal be fet direttly, and make one diameter of the this prepofitien. 
whole parallelogramme. N j . 


ï 


Here is to be noted as I before ads- maed that Pelitarius for diftin&tion 
fake putteth a-diflerence betwene {upplementes and complementes ,which diffe- 
reace;for that I haue before declared, I fhall not neede here to repete agayne, 

Hai : i) ee a , ks =o 


> te 
nn Saat 


: “:Suppofe that there bea parallelogramme ABC D, whofe two equall fupplements 
det bed ER Gand! Æ DX,and letthe two complementes thereof be GFC K and EB 
F H:whole diameters let beC F and F‘B. Then Lay that C F Bis one right line, and is 
the diameter of the whole parallelogramme 4 BCD; forifitbenot, then is therean 

iy; other 


Conttration. 


The firft Booke 


other diameter of the whole parrallelogramme,which let 
beC LB being drawen vnder thediametersC Fand FB, 
and cutting the line GH in the in the point L,And( by the 
3 1.propofition ) by the point L,draw vnto the line e4 C - 
a parallel line MLN.And fo are therein the whole paral- » 
{elogranime 4 BC Dtwofupplements AMGLandLH - 
N D,which by this propofition fhalbe equall the one to 
the other. For that they are about the diameter CLB.  - 
But the fupplemente4 E F Gis (by {uppofition) equall . 
to the {upplement F H D K:and forafmuchas FHD Kis 
greater then LH D N,A E FG alfo fhalbe greaterthen A 
M GL,namely,the part greater then the-whole:which is 
impoffible. And by the ite reafo may it be proued,that 
the diameter cannot be drawen aboue the diameters CF r ae 
and F B.Wherefore C FE Bis one diameter ofthe whole parallelogramme ef BCD: 
which was required to be proved. hy. “Sb 


$eThe 12. Probleme. The 44.Propofition. ii 
Uppon aright line geuen,to applye a parallelograme. equal 


toa triangle geuen, and contayning an angle equall to a rec» 
tiline angle geuen, ion al 


f 


eN Al ppofe that the right line genen be AB and let the triangle genen 
Ke 4 be C and let the reétiline angle genen be D.ltis required vpon the 
i 3 Kia 


y 
Nad right line geuen AB to applye a parallelogramme equal to the triana 


f Ser 
aes 


gle geuenC, and contayning an angle equall tothe rectiline angle gee 
ue D,Defcribe( by the 4.g.propofition) 9 
parallelograme BGEF equallto the tris 
angle C, andhauing the angle BG Fea 
quall to theangle D. And vnto the line E 
Bioyne the line AB in fuch fort that they 
make both one right line. And extend the 
line FG beyond the point G to the poynte 
HAnd(by the 31,propofition)by the point 
A dravve to either of thefe lines BG and 


_ EFa parallelline A H. And (by the firft l ey 5 ` 


peticion draw aright line from the point 

H to the point B.And forafmuchas vpon TOE 4 

the parallel lines A F and E F falleth a certayne right line FIF, therefore(by 

the 29.propofition )the angles A HF and HF Eare equall to two rightangles: 

wherefore the angles B H Gand GFE are leffe thentwo right angles : but if 

vpon two right lines fall a right line making the imbard angles on one and the 
; l Jame 


= I 


| of Euclides Elementes.  Fol.ss. 
fame fide leffe then two right angles thofè right lines being infinitly produced 


fhall at the length mete on that fide in which are the angles leffe then tworight 
angles( by the 5, peticion). VV berfore the lines HBand FE being’ infinitly 


roduced will at the length mete,Let them be produced, let them mete inthe. 
point K.And (bythe 3 1 propofition ) by the point K draw to either of thefe lines. 
E AandF Ha parallel line K L.And (by the 2.peticion ) extend the lines H 
Aand GB till they cocurre with the line K L in the pointes Land MVV heres: 
fore HLK Fis a parallelogramme,and the diameter thereof is H Ky and a» 
bout the diameter H K are the parallelogrammes AG and ME, and the fupa 
plementes are LB and B Fy wherefore (by the 43, propofition )the fupplement 
L Bis equall to the fupplement BF: but by conftruction the parallelograme BF 
is equall to the triangle C:wherefore alfo the parallelogramme L Bis equail to 
the triangle C,And forafmuch as the line F Hisa parallel to the line KL, and 
vpon them lighteth the line G M, therefore (by the 2°7, propofition ) the angle 
FG Bis equall to the angle BML,But the angle EG Bis equallto the angle 
D therfore the angle BML is equal to the angle D.VV berfore vp the right 
line geuen A Bis applied the parrallelograme L B,equal to the triangle gesen 
C,and contayning the angle B ML equal to the reétilme angle geuen D: which 
Was required to be done. hor 


‘Applications of {paces or figures to lines with exceffes or wantes is (fayth 
Eudemus) an auncient inuention of Pithagoras. 

«1 VVhenthe {pace ot figure is ioyned to the wholeline,thé is the figure fayd 
to be appliedto theline.But ifthe lengthofthe {pace be longer then the line,thé 
it us fayde to exceede: and ifthe length of the figure be fhorter then the line, fo 
that pact of the line reimayneth without the figure deferibed, then is it fayde 
to want. i À ; mF E 


In this probleme are three thinges geuen, A right line to which the applica. 
tionismade,whichhere muft be the one fide ofthe parallelogrammeapplied. A 
triangle whereunto the parallelogramme applied muft beecquall : and an angle 
wherunto the angle of the parallelograme applied mut be equall, And ifthe an- 
gle geuen bea rightangle,thé fhal the parallelograme applied be either a fquare, 
or a figure on the one fide longer, But ifthe atigle getenbeanobtufe or an 
acute angle, then fhall the parallelograme appliedbea Rhombus or diamond fi- 
gure,or els a Rhomboides or diamondlike figure, 


Theconuerfe of this propofition after Pelitarius, 
Upon aright line genen,to applie unto a paralielograme genen anequall triangle hanyag an ane 
fleequall toan angle genen. 


Suppofe thatthe right line genen beef B,and let thépårallelograme geúen be C 
Dé F,and let the angle geuen be G. Itis required vpon the line 4B to defcribea ttriã- 
gleequallto the parallelograme C D E F,haning an angle equall to the angle G. Drawe 
the diameter C F &produce C D beyond the point D to the point Æ. And put the line 
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Demonftration 
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[paces with ex 
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How a figure is 
fayde to be ap- 
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Three thinges 


genen in this 
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The conuerfe of 
shss propofition. 


Confirudson, 


Demonstration 


e, line G Happly the parallelogramme- - 


im ` Thefirst prias 


D Hequall to the lineC D; And 
draw a line from F to Æ. Now thé 
(by the 41. -propofition) the trid- 
gle C'H F is equall to the paralle- 
lograme CDEF.. And(by this 
propofition)vppon the line eZ B 
defcribea parallelograme. ABKL 
equal ` to the triangleC'A F;ha- 
uing the angle 4B L equaltothe 
anglegeuen G; and produce-the A. u eit | 
line B L beyonde the pointe L to : v'i 
the point M. And put the line Z M equall to theline B Lyand draw aline een Ato M? 
Then I faythatvpon: the line 4.2 is defcribed the triangle AB Mswhichis fucha trian- 
gle as is required. For (by the 41-propofition) tlie triangle AB Mis equal to the paralz 
lelogramme 4 B K L(for that they are betwene two parallel lines'‘B Mand A K, & the 
bafe of the triangleis double to the bafe of the’ parallelogramme):but 4 BK Lis by 
conftruaion equall to the triangle C A F:and the triangle GHE is. equall\to:the pa-, 
rallelograme C D E F.Wherfore (by the firftcommon fentence) the triangle 4 BM is 
equall t to the parallelograme geuen CDEF sand hath his. are 4 B s abe ga ‘the any 
gle geuen G: which was ee to be done. ae gs t 


EN y pae T 
The x3. Probleme. © bat 45 Prop ition. mio ail 


To defcvibe a Terr eana! toany yati ree fe: 


x uen and contayning an angle egal) to a retliline angle gene. 
Pie onl 
V ppofe that the reétiline fear genen be A BC Dyand let the refviline 
i angle ceut be E,ltisrequiredto-defcribe a parallelograme equall tö the 
"yeetiline figüre geuen ABCD, and contayning an angle equal to the res 
Biline angle geuen E.Draw(by the fir peticion)a right line fro the point 7 D to 
the point B. And (by the 42.propojition)ynto the triangle AB D defcribe ane» 
quall parallelograme F FA. „haning bis angle F “Sea la to the angid F, And 


(bythe 44.of the firft) vpothe right — 


G M equal to the triangle DBC has | 
uing bis angle G AM equall to the 
angle E. And forafmuch as eyther of "e 
thofe angles: HA K Fand GHM is | -> 
equall to 0 the angle E: thereforethe | ; 
angle HK Fis equallto the angle 

G HM: putthe angle K H G coms. 
mon fo them bath, wherfore the ane 
gles FK Hand RA G are equall 
tothe angles K HG and GH M. 
but theangles F K H and KHG: 
are (by the :9,propofition ) equall to 
two right angles VV berfore the dngles KH G i GH M. are eg: ts tivo 

right 


of Enclides Elementes. Fol.56. 


right angles.Now.then vnto a right line G Hand to'a point in the fame Hare 


drawen two right lines K Hand H Mit both on one and the fame fide; mae: 
EME = $ ANRA te D: as n ZAMS Oe AURRA A SS 
king the fide angles.equallto two right angles KY berfore(by the 14.propofitis, 


on)ihe lines K H and HM make dive étly one right line dnd fordjmuchasya 
pon the parallel lines KM and F Gfalleth the right line FIG; therefore the 
alternate aagles M F1.G.aud H GF are (by. the-2y propofition equallthe one 


tothe other: put the angle GL common tothem both, VV herforethe angles 


MAG and FIG Lare equall tothe angles FIG Fand FLG L. But the angles 
MHG- ex HG L are equallto two right angles( by }.29,propofition) VV her- 
forealfo the angles FIG Fand HG L ave equall to two right angles. VV bers 
Jore (by the 14-propofition) the lines FG and G L make direétly one righi line. 
And forafmuch as the line K Fis (by the 24.propofition ) equal to the lyne HG, 
andit is alfo parallel vnto it: and theline FIG is( by the fame) equall to the line 
ML, therfore (by the first common fentence) the line F K is equali to the lyne 
ML, and alfoa parallel vato it (by the 3 .propofition), But the right lynes K, 
M and EL ioyne them together VV herfore (by the 3 3 propofition) the lines K. 
| MandF Laré equall the onto the other and parallel lines VV berfore KFLM 
is a parallelograme.And forafmuch as the triangle A B Dis eqnalto the paral: 
lelograme F Hand the triangle D BC to the parallelogrammeG M ; therfore 
the whole reftiline figure A BC Dis equall to the whole parallelograme KEL 
M.VV herfore tothe reétiline figure genen ABC Dis made an equall parallee 
. grame K FL M,whofe angle F K Mis equal to the angle geuen namely to E: 
which was required to be done. ~ Br ia 


_ The rectiline figure geué is inthe example of Euclide 1s a parallelograme,But 
ifthe reétiline figure be of many fides,as of5.6.0r mo, thé muft you refolue the 
figure into his triangles,as hath bene before taught in the 32, propolition. And 
thé.apply a parallelograme equal to euery triangle vpona line gcué,as before in 
the example oftheauthor.And the fame-kind of reafoning wil ferue that was be 
fore, only by realó ofthe multitude oftriangles you fhall haue neede of ottener 
repetició ofthe 29,and 14 ,propofitids to proue that the bafes ofal the parallelo- 
grames made equall to all the triangles make one right line, and fò alfo of the 
toppes of the faid parallelogrames,Pelitarius addeth vnto this propofition this 
Probleme following, a- | Pam ar -m ; 
T wo unequal rettiline fuperficieces beyng genen,to find ont the exceffe of the greater-abone the lefe. 
Suppofe that 
there be two vne- , 
quall re&iline fu- 
perficieces A&B 
of which let 4 be 
thegreater, Jt is 
required to finde 
out the exceffe of 
the {uperficies 4 
, abouethe fuper- | 
ficieces B. De- 
{cribe(by the44. ` ~ 


X 


P, iiij pro- 


An addition of 
Pelitarities 


g Theft Boke 
9 


propofition)the parallelograme C.D EF êquall to the reGtiline figure 4,contayning a: 
right angle.And produce the line C D beyond the point D to the point G.: & purthe 
line D'G équall to the line C D.Andagàine (by the 44.propofition ) vpon theline DG’ 
deferibe the parallelograme D G H Kequal to the re@iline figure B, and hauyng the: 
angle D G Karight angle,And produce. thé liné K H beyond the point H,vntill it cutte 
theline G E in the point L,Then I fay that HES, is the exceffe of the re@iline figure 
ef aboue the rectiline figure B.For firft that CGK L isa parallelogrammeit’ is mani-. 
feft,neither tedeth it to be demonttrated ;Aind forafmuch asthe lines C'D and DG are 
by {uppofition equal and either of them is.a:parallel to K L,therfore(by.the, 3 6,propo- 
fition )the tyo parallelogrames C Hand D K are equall.And forafmuch as D Kis {up- 
pofed to be equall to the reGtiline figure B,€ H alfo {hall be:equall to the fame reGiline 
figure B.Wherfore forafinuch'as the whole-parallelograme €F is equall tothe re@iline. 
figure ¢-4,and LF is the exceffe of C F aboue D Lor DK, it followeth that L Fisthe ex 
ce of the redtiline figuree 4 aboue the re¢tiline figurek : whiche was reqnired to be 
one. .: ae we Sey — JOM A al rye T 2os9 su) = 4 


acon other more redy Way, uiis s 


7 i á aii UA MS y > 
SPA eats. Gt e te Seah a EF Oe. 
a. ae 4 4 +s 
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Let the parallelograme C D £ F remayne equall to theredtiline figure 4, & produce 
the line? D beyond the point D tothe'pointeG., And yponthe line D G defcribe the 
parallelograme D G H K equall to the rediline figure B. And produce the lines EC & 
H K beyond the points Cand K till they conicurre in the point L., And bythe pointe D, 
drawthediame- .  * wanina at, E EE 
ter LDM, which 6 a ham i ee ee 
Jetcuttetheline gp - Me Eg es Ca a E n 
HG beyngpro- Ù 
duced, beyonde © 
the pointe G in yb 
the point: M; & 
by the pointe M 
drawe ynto the €E F 
lel M N cuttyngthe line EL in the pointe N: and by that meanes is H L M N a paralle- 
lograme.Then / fay that N Fis the evcefle of the re&iline figure ef aboue the rectiline 
figure B. For forafmuch as the parallelograme H D is equall to the re@tiline figure B, 8 
the {upplementes H Dand D N ar (by the 43,propofition )equall : therfore D Nalfo 
is equall to the reGiline figure B,which reétiline figure D N being taken away frd the 
parallelograme C F (whichis{uppofedto be equall to the.re&iline figure 4 )the refi- 
due N F thall be the ezceffe of the rectiline figure 4 abone the rectiline figure B:which 


was rejuired to be done, . : 


as UBThe 14.Probleme... The 4.6.Propofition. oul 
- Uppon aright line genen,to defcribe a fquare. ma- 


AV ppofe that the right line genen be A B It is required vpo theright 

ee AB,to defcribe a fquare.V pon the right line AB, and from a 

weal point in it geuen,namely, A,rayfe vp (by the 1.propofition) a pers 

=== ven diculer line AC. And (by the 3 propo/ition) vnto AB put. an es 

quall line AD. And (by the3.propofitiqn) by the point D drawe vnto A Ba 

parallel line D E, And (by the fame) by the point B drawe vnto A D 4 parallel 
re A ine 


* 
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line R EVVherefore ADE Bis A pas a ye peclgonsh imienin oia 


aima licuone: . Siyigingg diger As oles a ineboges i wind aia] ai. 
is equal co the line D.Bi-and the line dss Dr hores eee Be: 
D totheline BE: but the line ABis es 


3 aak toang t bre 
quall to the line A Dykerefore thefe fos’ ‘a 


wer lines BAAD DEE B; are equal © ee 
theone tothe other: VV-herefore the pas. 
vallelogramme ADE Beonfifteth of eo ` 
quall fides , I fay alfo that it is rettanglé, 4: 
For forafmuch as vpon the parallel lines. £: aTa nogom «1 Bly Ajeg 
Band DE falletha right line AD:theres? RT TTE: 
fore(by the29.propofttion) the angle: Bs. 0 a 5 
AD and'A D Eare equal to two rightangles:butthe angle B A Disa. right 
angle VV berfore the angle A D E alfo'is a right angle, But in parallelogrames 
F 3 e è oe ees 4 aro? es . TE a ify F 
the fidesand angles which are oppofite are equal she one tothe other(by the 3 4 
propofition). VV berefore the two oppofite.angles 4 B:Eand BED are ech of 
thema right angle. VV berefore the parallelograme ABE Dis rectangle:em it 
is alfo proned that itis equilater. VV-herfore it is afquare,¢o it is defcribed ypa 
onthe right line geuen AB: which was.required to be done, paS 
. A ENA f Meta EN: ME TIS 3 
`> °Thisis to be noted that ifyou willmechanically and redily, act regarding dem6- pike te d 
ftration defcribe a fquare ypon aline genen,as ypon the line éY B after that you haueé ically, J 
‘ereted the perpendiculer line CAvpon the line AB,and i g a = 
put the line AE equall tothe line AB : then open your” 
compafie to the wydth of the line AB or 4 E,& fetone 
foote thereofin the point E,and defcribe'a peece ofthe’ Y: 
circumference ofa circle:and againe makethe centre the > p > 
point B,and defcribe alfo a piece of the circumference of“) +- 
a circle namely,in fuch fort that the peece of the circum- 
feréce of the one may cut the peece of the circumference 
of the other,asin the point D: and from the pointof the - 
interfeGion,draw ynto'the points E & Brightlines: &fo  { \ 
fhalbe defcribed a fquare.As in this figure here put,wher-"*\4 7. Ig 
in Z hauenot drawenthelinesE D and D Bythatthe peee `. 
ces:ofthe circumference cutting the ane the'other might the plainlier be fene. - 
O Anaddition ofProclus.° ® > NA 
Jf the lines upon Which the fquares be deferibed be equall,the fauares alfo are equal, 
Suppofe that thefe tightlines 9 Se ~ ET Ae 
ABand€Dbeequall, &ypon . G- ` > EONI 40] ii 
the line_4B defcribea {quare 4 Ga na a 


B E G:andvpon theline CD de- 
feribe afquareC DHF, Then 7 
fay thatthe two {quares ABE 
G.& CRHF are equal, For draw 
thefe rightlines GBand HD, 
And forasmuch as _the right 
linés4 Band C Dare equall;& : 
thelinese4Gand HC are alfo ` 
equall,and they contayne eqaul 


RAN Aà T hefft Booke Ug 


.angles,namely,right angles (by the defi nition of a [quiafe)therefore(by the As eee 


Ea uwi e | POs i ee TIELEN EN 
. A a The conuerfe:théreofisthusye25 = ad Ay ca “au: 
T'he conserfe `- Ifthe fquares be equal: the lines alfo vppon which they are defecibed are art i 
sherif. i és 2 papi par. Peat eae ohh One Th URN SH 
Suppofe that there be two equal! {quates A F and CGdeleribed vpon the lines 
B&B. ThE Tfay,that thelines_4 B and B.C are equall.Put théline.4 8 dire@ly, tothe 
line BC,that they both make onrightlineAnd p lua a, yk A K a 
forafmuch as theanglesarerightangles,ther- "" * ibat akie i TE | 
forealfo(by the 14.propofition) the rightimen osag sii nogan d, thero o 


oerometetaetinemermiagrari= nat 
= 


\ Veet a \\ | > 
A aema a E ” Ee 2 ft. 2 fe ree x F 
Conftrudtion, pza | A x: made of tbe line BC isequallto thefquares hich are 


SHEE 


if S ; V EQ || made of5-lines AB and A C.Deferibe( by $ 46.pr Opofia 
l n ce tion) vpon § line BC a [quare BOCE and (by y.fame) 


: NS =~ 
Ny 
4 


SRY and ACK H,And ky the point A draw (by 


a 


` line 
p E 4 i. 4 Or? à wots 
i; s a4 $ Si 
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line AL And (by the first peticion) draw a right line from the point A to the 
point Dand an other from the point Cto the point- E.And fora/much as the an” Desensiratiom 
glesB ACand BAG are right angles,therfore vntoa right line BA, and toa 

point init geuen A, aredrawen tivo = 
right lines AC and AG, not both on 
oneand the fame fide, makyng the 
two fide angles.equall to two right 
angles. wherfore(by the 14. propofte 
sion)the lines ACand AG make dis į 
reéily one right line.And by the fame 
reafon the lines B Aand A H make 
alfo direĉtly one right line, And fore 
afmuch asthe angle DB Cis equall 
to theangleF B A (for either of the 
isa right angle )put the angle ABC 
common to them both: wherfore the 
whole angle D BA is equall tothe at | i 

whole angle F B CAnd forafmuchas thefe two lines A Band B D are equal te 

thefe two lines B F and B C,the oneto the other,andthe angle D B Ais equal 

totheangle FBC: therfore(by the 4.propofition )the bafe AD is equall to the 

bafe FC andthe triangle A B Dis equal to the triangle FB C, But(by thezi. 
propofito parallélogramme B Lis double to the triangle ABD, for they 

baue both one aud the fame bafe namely, BD, and arein the felfe fame parals 

lel Lynes, that is, BD and AL and (by the fame) the fguare G B is-double to 

the triangle FBC, for they bane both one and the felfe [ame bafe; thatis, B 

F, and are in the felfe fame parallel lynes, that is, FBandGC, But the dous 

hles of thinges equal, are’ (by thefixte common fentence) equall the one to 

the other. VV her fore the paralelograme B Lis equall tothe fquare G B, And 

in like forteif (by the fir/? peticion) there be drawen aright line from the point 

Ato the point E,and an other from the point B to the point K, we may prone $ 

the parallelogrameC L is equal to the fauare FACW V herfore the whole fquare 

BD ECis equall tothe two fquares GB and HC.But the [quare BD E Cis 

defcribed vpon the line B Cand the fquares G Band HAC are defcribed vppon 

the lines B Aw AC; wherfore the fquare of the fide BC is equal tothe fquares 

of the fides BA and AC VV herefore in rectangle triangles, the Jquare whiche 

is made of the fide that fubtendeth the right angle,is equal to the {quares which 

are made of the fides contayning the rightangle: which was required to be de» 

monftrated. - | tai) ml Aqueous 

Thi s moftexcellent and notable Theoreme was ‘firft inuented of the create Lions: th 

philofopher Pithagoras,who forthe exceeding toy conceiued of the inuention fA p 
therof,offered in facrificean Oxe;as recorde Hrerone, Proclus, Lycius, & Vi- “*?repefitions 
truutts, And ithath bene commdly.called of barbarous writers ofthe latter time 
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Another additi , 


on of Pelitarius. 


Tae 5 mE 4: e rI 
T hefirft Booke 
Ah addiction of Pelitatius, 
To reducecwo vnequall {quares totwo equall {quares, 


Suppofe that the {quares of the lines e-4B arid AC be vnequall.It is required to re- 
duce them to two equall{quares.Joyne the two lines e 4 Bande Cat theirendes in 
fuch fort that they makea right angle B 4 C.And draw aline from Z to C. Then vppon 
the two endes B and C make two angles eche of which may be equal to halfe aright an- 
gle (This is done by ereQting vpon theline B C perpé- i 
diculer lines,from the pointes Band C: and fo (by the 
9.propofition ) deuiding eche ofthe right angles into. , 
two equall partes): and let the angles # C Dand CBD ` 
beeither of thé halfe ofa right angle, And let the lines 
8 Dand CD concurre in the point D. Then /fay that 
the two fquares of the fides 8 Dand C D,are equall to~ 
the two fquares of the fides 4B and 4C.For(by the6 
propofition the two fides D Band D Carcequall,and B 
theangleat the pointe D is (by the 32, propofition) a 
right angle. Wherefore the {quare of the fide BC ize- ral. 
qual to the fquares of the two fides D Band DG (by the 47.propofition)butiris alfo 
equall to the fquares of the two fides 4 Band 4 C(by the felf fame propofition) wher- 
fore/ by the common fentence )the {quares of the two fides B D and DC are equall to 
the {quares of the two fides 4B and 4C: whichiwas requiredto bedone.. i 


An otheradditionofPelitarius, 


a fg Nvorizht angled triangles hane equal bafes. the fawares of the tiwo fides o meee are equal 
tathe Squares of the two fides of the other. ) Aq ‘abd f ofi ' f the on qrar 


This is manifeft by the former conftruétion and demonftration, 


An other addition of Pelitarius, 


Two unequal lines being genen, to know how much the fquare of the one is greater then the 
fquare of the other, i f i : 


Suppofe that there be two ynequal lines 4 Band B C:ofwhich let AB be the grea- 
ter.Itis required to fearch out how much the fquare of 4 B excedeth the {quare of B 
C.Thatis Jwil finde out the fquare, which with the fquare of the line BC fhalbe equal 
to the fquare of theline_4 B. Put the lines 4 E =; 
Band BC dire@ly, that they make both one. 
rightline-and making the centre the point B, ` 
and the {pace B.A defcribea circle ADE,And ` 
produce the line eC to the circumference, 
aid let itconcurre with it in the point €,And 
vpon the lyne 4£andfrothepointC ere& f- 
(by the 11.propofition) a perpendiculerline . 

C D,which produce tillit concurre with the 
circumference in the point D: & draw aline 
from Z to D.Then / fay,that the fquare of the’ 
line CD,is the exceffe of the {quare of the line : 
AB abouethe fquare of the line Z C. For for- 
afmuch asin the triangle BC D,theangle at __ 
the point Cisarightangle, the fquare ofthe — 
bafe B D is-equall to the fquares of the two. 


` fides B Cand C D(by this 47.propofition), Wherefore alfo the fquare ofthe line A8 


is equall to the felfe fame {quares of the lines B C and CD. Wherefore the {quate of 
the line B C is fo much leffe then the fquare of the line 4 B,as is the {quare of theline 
E D;which was required to fearch out, An 
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_. Another additionofPelirarius: | i 
The diameter of a fquare being genensogenethe fquarethercof. i An other aditia 
i i ~ of Pelstarins, 
= This is eafie to be done, For if vpon the two endes of the line be drawen two 
halfe right angles,and fo be made perfe& the triangle then fhalbe defcribed half 
of the {quare;the other halfe whereofalfo ts after the fame mannercafic tobedes 2s. 
feribed,: F å 


Hereby it is manifeftthat the fauare of the diameter is double to that fqnare whofe diameter it ise a Corre loge 


The34.Lheoreme. The 48. Propofition. 


A fthefquare whichis made of one of the fides ofa triangle; 
be equal to the {quares which are made of the two other fides 
of the fame triangle: the angle comprehended under thofe 
two other fides is a right angle. | 


KEAV ppole that A BC be a triangle,and let the [quare whichis made cf one 
es Wof the fides there namely „oF the fide B C be equall to the fquares which 
l are made of the fides BA and AC.Then I fay that theangle B AC isa 
right angle, Rayfe vp( by theii. propofitió )from the point A vnto the right line 
AC a perpendicular line AD, And (by the thirde propofition) vnto the line A 
B put an equall line A D, And by-the first peticion draw aright line fromthe 
point D to the point C. And forafinuch as a aii 
the line D Ais equall to the line AB, the 
Jquare which is made of the line D Aisea 
quallto the fquare whiche is made of the 
line AB Putthefquare of the line AC, 
common to them both. VV berefore the 
Squares of the lines D Aand AC are equal © 
tothe fquares of the lines BA and AC, ` 
But (by the propofition going before) the 
Jquare of the line DCis equal to 5 fquares. 
of the lines. AD and AC,(For the angle B 
DACisarightangle) andthe fquare of — 
BC is (by fuppofition) equal to thefquares of A Band AC, VV berefore the 
Jquare of DCisequall to thefquare of B C wherefore the fide D Cis equall to 
the fide BC, And fora/much as A Bis equall to A Dand AC is common to them 
both, therefore thefe two fides D Aand AC are equal to thefe two fides BA 
and AC, the one tothe other, and the bafe D C is equall to the bafe B C-whers 
fore (by the 8, propofition )theangle D A Cis equall to the angle BA C.Bat the 
angle D AC is aright angle wherefore alfothe angle BACisa right angle. If 


theres 


This propofition 
ss the connerfè 


of the former. 


An other De- 
monfiration af- 


ter Pelitartus. 


Lhefirt Booke > 
therefore the {quare which is made of one of the fides of a triangle, be equall to 


` the fquares which are made of the two other fides of the fame triangle, the’ ans 


cy 


gle comprehended vnder thofe two other fidesis a right angle; which was rea 
quired to be proued. | a 


This propofition is the conuerleofthe formera d is of Pelitarius demon- 
ftrated by an argument leading to an impoffibilitie after this maner, 


 Suppofe that ABC bea triangle:& letthe fquare of the fide 4C,be equal to the fquares 


of the two fides 4 B and B C. Then fay that the angle at the point B,which is oppofite 
to the fide 4C,is a right angle.For ifthe angle at the point oe 0 aG 
B benotarightangle, then thal it be eyther greater or leffe 
thé aright angle. Firft let it be is greater, And let theangle 
DBC be aright angle, by ereing from the point Ba per- 
pendicular line vnto theline BC (by, the 11, propofition) 
which let be B D: and put theline B D equall to the iyne 
A B (by the thirde propofition ),‘And drawe.aline from. 
to D, Now (by the former propofition) the {quare of the 
fide C D fhalbeequall to the {quares of the two fides B D 
and BC: wherefore alfo to the {quares of the two fides B 
A and BC. Wherefore the bafe CD halbe equall to the 
bafe C_4, when as their fquares are equal]: which is con- 
trary to the 24.propofition.For forafmuch as the angle 4 
B Cis greater then the angle D BC, and the two fides AB a 
and BC areequall to the two fides DB and BC, theonetothe other, the bafe C A hall 
be greater then the bafe C D, Itis alfo contrary to the 7. propofition, for from the two 

- “endesofone & the fame line, namely, fré the points B & Cfhouldbedrawnon’ ~- 

one and the fame fide two lines B D and D Cending at the pointe D, e- i 
` quall to two other lines 8.4 and 4 C drawen from the fameendes ` 
and ending at an other point, namely,at A,whichisimpof- 
fible.By the fame reafon alfo may we proue thatthe 
whole angle at the pointe B isnot lefethena- .. 
right angle.Wherforeitisa right angle: - 
which was required to be proued. 


. (e) f 
The ende ofthe irft booke of Euclides Elementes, 
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O N this fetorid booke Eticlide ‘thewerh what isa The argument 


heed ‘ded cuenly.add vacdénly) did ‘of lites ‘aided one to 
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ftrated; This booke moreóùer contayneth two wonderfull propofitions, one of ai bry we 
` an gbtufeangled trianglé, and the other’ ofan acute: which with the ayde of the bra, 

4.7 propofition ofthe firt booke ofEuclide, which isofa re€tangle triangleyot Two wonder. 
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Firft defini 


1. Euery retangled parallelogramme, is fayde to be contayned sor. 
under two right lines comprebending aright angle. 


A parallelogramme is a figure offower fides, whofe two oppofite or contras What a pas 
ry fides are equall the one ta the other. There are of parallelogrammes fower rallelogramme 
ky ndes, a fquare, a figure of one fide longer,a Rombus or diamond, anda Rom- Fewer Pace 
boides or diamondlike figure,as before was fay de in the 33,definition of the ficlt of parallelo- 
booke. Of thefe fower fortes, the {quare and thefigure of onc fide longer are grammes, 
onely right angled Parallelogrammes: for that all their angles are right angles, 
And either of them is contayned (according to this definition ) vader two right 
Jytes which concurretogether and caufe the right angle,and containe the fame. 
co Of whichtwo lites the one is the length of the figure, & the orherthe breadth. 
‘The paratlelogramme is imagined to be made by the draught or siotion ofone 
ofthe lines inco the length ofthe other, As iftwò numbers fhoulde be multipli- 
ed the one into the other, As the figure ABCD isa parallelograme, and 15 
fay de to be contayned vnder thetwo right lines A B and A C,which contay ig 
therightangle B A C,or vader the two tight lines A C and AL! $ 
_ CD, fortheylikewifecontayne the rightangle A C D: of F~ 
which 2,lines che one namely A'B is the length, and the o- : 
ther,snamely ,A C is the breadth And if we imaginetheliné ¢ °°  @B 
AC tobe drawen or moueddire@ly according to the légth 


Quii. of 


` 


Satond de~ 
finition, ~ 
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‘ofthe line A Bof. contrary wife the line AB to be moied dire@ly according to 


the length of the line AC, you thall produce the whole rectangle parallelo- 
gramme AB © D which is fayde to be contayned of them: euen as one number 
ultiplied by an other, producetha plaine and righte angled (uperficiall num- 
beras ye {ee in the figure here fet, where the number offixe = 3- an 
or fixevnities, 1s multiplied by, the number of fuc'orby 
fiué yńities: of which multiplicationare produced 30,which - 
number being fet downg and defcribed by-his, vnities repre- . 
fentethaplayneandarightangled number, Y Vherefore e.. * ` 


, uen as equal] numbers múltipled by equal numbers prodúcese: sie 


t Ta R A r E Ser oe 3 4 ay 45 hoe Las 
gtames which are comprehended vnder equal lines are equal 
pore: L A Sakis ileeiiv * 3 Ps X Tie 


which foeuer it be, which are about the diaineter together. 


_ with the two fupplementes;ts-called aGnamon. n ae 


3 iy ae > wae 
: SO ge? ib 


eae Oe as ofthe parallelograme ABCD the partial or perticulet parati 
elogrames G K C Fand EB K Hare parallelogrames about the diameter, for 
that ech of them hath for his diameter a part ofthe diameter ofthe whole paral. 


lelogramme. As C K andK B the perticuler diameters, are partes of the-line 
C B,which is the diameter ofthe whole parallelogramme, And the two paralle- 
logrammes AE G K and K HF D,are fupplementes,becaufe they are wythout 
the diameter ofthe whole parallelogramme,namely ,C B,Now any one ofthofe 
partiall parallelogrammes about the diameter together with the two fupple- 
mentes make a gnomon, As the parallelograme EB K H, with the two fupple- 
mentes A EG K and K HF Dmake the gnomon F G E H: Likewife the paral- 
lelogramme G K CF with the fame two fupplementes make the gnomon E H 
F G,And this diffinition ofa gnomon extendeth it felfe, and is generall, to-all 
kyndes of parallelogrammes, whether they be {quares or figures ofone fidelon- 
ger or Rhombus or Romboides, To be fhorte, if you take away from the whole 
parallelogramme one ofthe partiall parallelogrammes which are about the di~ 
ameter 
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ameter whether ye will,the ret of the figure isa gnomon, _ 


Campa eatterthe lait prepofition of the firft booke addeth this pro peutic. 
Two /quares being genen,to adioyne to one of them a Gnomon equall to the other fquare:which, tor 
that as then ıt was not taught what a Gnomon is,! there omitted, thinking that 
it might more aptly be placedhere. The doing and demonftration whereot, 1s 
thus. sh 


Suppofe that there be two fquares 4 Band C D: ynto oneof which, namely > vnto 
4 Bitis required to addea Gnomon equali tothe other {quare, namely, to C D, Pro- 
duce the fide B F of the fquare 4B di- 
rely tothe point E.and put thelineF gy 
Eequallto the fide of the fquare C D. 
And draw aline from E to 4.Now then 
forafmuchas E F Ais a reéangle trian- 
gle,thercfore(by the 47. ofthe firft)the 
{quare of the line E A is equall to the 
{quares ofthe lines E F & F 4. Butthe 
fquare of the line E F is equall to the 
{quare CD,& the fquareofthefide FA B Fc: 
is the {quare 4 B.Wherefore the {quare 
of the line 4 E is equal! to the two {quares CD and 4 B.But the fides E F and F Aare 
(by the 21 ofthe firit) longer then the fidee# E,and the fide F A is equallto the fide 
F B. Wherfore the fides E F and F B are longer thé the fide 4 E, Wherefore the whole 
line B-E is longer then theline 4 £,From the line 8 E cutof aline equallto the line Æ 
E,which let be B C,And (by the 46.propofition) ypon theline BC’ defcribe a fquare, 
which let be BCGH:which thalbe equal to the fquare of the line 4 E,butthe {quare of 


G ; G 


the line 4 Eis equal to the two fquares 4 B and D C,Wherefore the {quareBCGH is’ 


equal to the fame {quares.Wherfore forafmuch as the {quare BCG His compofed of 
the {qnare c4 B and of the gnomon F G A H, the fayde gnomon fhalbe equall ynto 
the {quare CD: which was required to be done. l 


Another more redy way after Pelitarius, 


Suppofe that there be two {quares,whofe fides let bee 4B 
and B C,Itis required vnto the fguare ofthe line e4 Eto ade . 
a gnomon equall to the {quare of the line B CSetthe linese 7 - 
Band B Cin fuch fort that they makea right an gle 48C, And 
draw aline fr6 4 to C.And vpo theline 4B defcribe afquare 
which let be 4 B D E.And produce the line B A to the point 
F,and puttheline B F equallto the line 4C, And vpon the 
line B F defcribea {quare which let be BE GH: which’ fhalbe 
equal to the {quare of the line 4 C,whéas the lines B F and 4 B CD H 
Care equalsand therefore itis equal to the {quares of the two 

lines 4Band BC, Now forafmuch as the fquare B F G His made complete by 
the {quare AB D Eand by the gnomon F.E G D,the gnomon F EGD fhalbe 
i equal to the {quare oftheline B C:which was required to be done. 


FENCI 
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«A propofition 
added by (ams 
pane after the 
lafi propofiti- 
on of the firs 
booke, 


The fecond Booke 
Sæ The1.Theoreme. Ther. Propofition. 


Ffthere betwo right lines, andifthe one of them be deuided 
into partes howe many foener : the rettangle figure compre- 
bended under the two right lines is equall to the rettangle fr- 
gures whiche are comprehended under the line undeuided, 
and under euery one of the partes of the ather line. 


PENS OERES® Uppofe that there be two right lynes eA 
RRS NEN) yand B C and let one of them, namely, BC be denis 
SONG ace Y ded at alladuentures in the pointes Dand E,T hen 
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ny) Tfay that the rectangle figure comprebended vue 


> P2 » Pe) der the lines Aand B C,isequall vnto the reétanz 
Mi EG KST gle figure comprehended vnder the lines A and B 
me SS) E SAA DE Vvnto the reckangle figure which is cõprebena 
Gees N ded vader the lines Aand D E, and alfo vnto the 
Confttuttion, SREZ SENDEK, rectangle figure wbich is comprebended ynder the 
lines m the pointe Brayfe vp (by the u,of the firft) vnto the 

right line BCa perpendiculer 2 

line A (bythe third of the first) put the line BG ee 


Demonfiratid lines DK, ELandC H. Now then the parallelo- 


quall ynto A) And GA Rara ET NE D Lis equall to that which is contayned 
vader the lines A and! 


_ gle 
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gle figure comprebended ynder the two right lines,is equal to the rettanole fie 
gures which are comprehended ynder theline vndenided and : vader enery one 
of the partes of the other line: which wasrequired tobe demonstrated. 


> Becairfé thatall the Propofitions of this fecond booke forthe moft partare 
true borhinlinesandin'‘sumbers, and may bedeclaredby both: therefore haue — 
J haue added to every Propofition conuenientaumbers for the manifeftation of 
the fame. Andto the end the ftudious and diligentreader may the more fully 
perceaue and vnderftand the agrement of chis art ot Geometry wich the {cience 
of Arichmetique,andhow nere & deare fifters they are together,fo that the one 
cannot without great blemifh be without theother, 1 haue here alfo ioyned a 
little booke of Arithmetique written by one Barlaam, a Greeke authour aman 
of greate knowledge, In whiche booke are by the authour demonftrated 
mary of the felfe fame proprieties andpaflions in number, which Euclide in 
this his fecondboke hath demonftratedin magaitude,namely „the firt ten pro- 
pofitions as they follow in order. V V bich is vadoubtedly great pleafure to CO 
fider,alfo great increate & furniture ofknowledge. V Vhofe P ropofitiős are fet 
orderly after the propofitiðs of Evclids, euerý one ofBarlaam correfpõdent to the 
fame ofEuclide. And doubtlesitiswondertul to fee how thefe two cocrary kynds 
of quantity „quantity difcrete or number,and quantity continual or magnitude 
(which are the fubietes or matters of Arithmutique and Geometry ) fhoulde 
hauc in them oneand the fame proprieties commonto them both in very ma- 
ny points,and affections although not in all. Fora line may 1n fuch fort be de- 
uided, that what proportion the whole harhto the greater parte the fame {hall 
thegreatet part hate tothe lefe; But that can not bein number. For a number 
cannot fo bedeuided,thatthe whole number to the greater part thereof, fhall 
haue that proportion which the greater part hath to the lefe, as Lordan very 
playnely proueth:.in. his:booke of Arithmetke ,, which thynge Campane 
alfo (as we fhallatterwardinthe 9, booke after the 19. propofition fee) proueth, 
Andas touching thefe tenne firfte propofictions of the feconde booke of Eu- 
clide,demonftrated by Barlaam in nu:nbers,they are alfo demoftrated of Cama 
pane after the 1§,propofition oftheg. booke, whole demonftrations I mynde 
by Gods helpe to fetforth when thal cometo the place. They are alfo demõ- 
{trated of Iordane that excellét learned authour in the firftbooke of his Arith- 
metike. Inthe meane ty me I thoughtit not amife here to (et forth the demon- 
ftrations of Barlaam, for that they geue great light to the feconde booke ofEu- 
clide, befides the ineftimable pleafure,which they bring to the ftudious confide- 
rer,Andnowto declare the firt Propofition by numbers, F'haue put this exam- 
ple following. Se’ ae : i 


sf 
toe 


Take two numbers the one vndenided as 74,the other deuided into what partes 
and how many you lift,as 37. deuided into 20. 10.5. and 2:which altogether make 
the whole 37. Thenifyou multiply the number vndeuided, namely, 74, into all the. 
partes of the number deuided asinto 20.10. 5.and 2. you fhall produce 1480, 740, 
370 .148.which added together make 2738:which {elf numberis alfo produced if you 
multiplye the two numbers firt geuen the oneinto the other. As you {ee in theexam- 
ple on the other fide fet. te ahs T 


is Rii. Mule 


Barlaam, 


Barlaam 


T ke fecond Booke 
Ee maen a ia 
Multiplication of the whole | |l 1480 20 
niiber vndeuided into the 


740 Io 
partes of the whole num- 370 5 
ber deuided. 148 2 
2738 the number produced of the one~ 
whole number into the partes of | 
the other whole number 
Multiplication of the one 74 t 
whelk number into the o- 37 equall to, 
on ae didia 
ee A & 2738 {the number produced of the 


i ș » ~ _ fame whole into the other whole 
So by the aide of this Propofition is gotten a compendious way of multiplicati 
ti g mi onb 
breaking ofone of the numbers into his partes: which A dare eich te = fe 
in working, chiefly in the rule of proportions. The demonftration of which propofition 
followeth in Barlaam. But firft are put of the author thefe principles following 

fee ae 

q Principles. k > 

1. eA number is fayd to multiply another number: Wwhenthe number multiplied is fo oftenty 
added to it felfe,as there be vnities in the number Which multiplieth: Wwherby Hi miari ie ae 
number which the number multiplied meafureth by the unities which are in the number which mil- 
tiplieth. ay 
2. Andthe number produced of that amultiplication is called a plaine or fuperficiall number. 
3. oA fquare number is that Which is produced of the multiplicatian of any number into it felfe. 
4. Excry lefe iumber compared toa greater is fayd to be a part of the greater Whether the lefe meaa 


fare the greater,or meafure tt not. 


5. Numbers, whome one andthe filfe fame number meafureth equally, that is, Romande 


fame number are equall the oneto the other, ` 
6. Numbersthat are equeraultiplices to one and the felfe famenumber,that is Which contayne one 
and the fame number equally and alike,are equall the one to the other. 
The first Propofition, 

Tya aumbers beyng geuen,if the one of them be denided into 
any numbers how many foeuer: the playne or fuperficiallnumber 
which is produced of the multiplication of | the two numbers firft 
genen the one into the other fhall be equall to the fuperficiall nu- 
bers which are produced of the multiplication of the number not 
denided into enery part of the number deusded. 

Suppofe that there be two numbers 4 Band C. And 
deuiide the number Æ B into certayne other numbers 
how many foeuer,asinto 4 D,D E,andE B, Then I fay 
that the fuperficiall number which is produced of the 
multiplication of the number Cinto the number ef B 
is equall to the fuperficiall numbers which are produ- 
ced ofthe multiplication ofthe number Cinto the nü- 
ber_4D,and of Cinto D E,and of Cinto E B. For let F 
be the fuperficiall number produced of the multiplica- | ' |- 
tion ofthe number Cinto the number AB,andletGH | po 
be the fuperficiall number produced of the multipli-|4 faz 

| 2 
A 


cation of Cinto 4D :Andlet H I be produced of the 

multiplication of C into D E: and finally of the multi- 

plication of Cinto F B let there be produced the num- ¢ 
‘ait ber 
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ber 7 K. Now forafinnch as..4 B multiplying the number C produced the number F: 
therefore the number C meafureth the number £ by the ynities which are in the nnm- 
ber 4B. And by the fame reafon may be proued that the number C doth alfo meafure 
the number G A, by the vnities which are in the numbere-4 D,and thatlit doth mea- 
{ure the number ÆT by the vnities whichare in the niiber D F and finally thar it mea- 
fureth the number / K by thevnities which are in the number E.8,Wherefore the nū- 
ber C meafureth the whole number G K by the vnities which are in the number, 4B. 
But it before meafured the number F by the ynities which are in the number 43,wher 
fore either of thefe numbers F and G K is equemultiplex to the number C. But num- 
bers which are equemultiplices to one & the felfe fame numbers areequall the one to 
the other (by the 6.definition ).Wherfore the number Fis equa'lto the number G K. 
But the number Fis the fuperficiall number produced of the multiplication of the nù- 
ber C into the number 4 B: and the number G Kis compofed of the fuperficiall num- 
bers produced of the multiplication of the nüber Cnot.deuided into euery one of the 
nirs A D,D E,and E B,/f therefore there be two numbers geuen and the one of 
them be deuided &c. Which was required to be proued, 


The2.Theoreme. The 2. Propofition. 


If a right line be denided by chaunce, the retlangles figures 
which are comprehended under the whole and euery one o 
the partes , areeguaf to the fauare whicheis made of the 


whole. ; , | 
Wie V ppofe that the right line AB be by chaunfe dee 


IKK nided in the point C. Then 1 fay that the reftans 
See, 
Q J gle figure comprehended vader ABand B C toz 
=S gether with the rectangle comprehended vnder 
A B-and AC is equall ynto the /quare made of A B, Dez 
Scribe (by the 46 ofthe first) vpon A Ba fquare AD EB; 
and (by the 31 of the fir/t) by the point Cdraw a line paral: 
lel vito either of thefe lines AD aud B E,and let the fame be CE. Now is the Demouftratic 
parallelogramme A E.equailto the parallelogrammes AF and C E, by the first 
of this booke. But A Eis the /quare made of AB. And AF is the retangle 
parallelogramme comprebended vuder the limes B A and AC: for tt.és compres 
hended vnder the lines D Aand AC: but the line A D is equallvntothe line A 
B, And like wife the parrallelogramme C Eis equall to that which iscontayned 
yader the lynes ABand B (: for the line BE isequal vnto the line ABVV ber- 
forethat which is contayned vnder B Aand ACtogether with that which is 
contayned vnder the lines AB and BC, is equall to the fauare made of the line 
A BIftherefore aright line be deuided by chaunce,the reclagle figures which 
arecomprebended ynder: the whole , and euery one of the partes areequall to 
thefquare whichis made of the whole: which was required to be demonstrated. 


NS 


Conftruttion. 


_.. An otherdemonftration of Campane. 
, ue oh ss 


Barlaam. 


{quare of the whole line 4 B,which let be 4 E a 
BF,is equal to the reGangle figures which are . | 

l E 
pofition the rectangle figure contained vnder n i 

the lines 4 Band Kis equallto the rectangle i i 

figures contayned vnderthe line K and althe a ae 

partes of the line 4B. But that whichis con-~' | ' | i 
taynedvnderthe lines Kand 4B isequallto ` | 
figures contay ned ynder the line K andalthe © 4 e 
partes of Æ B, are equall to the ređtangle fi- -| 


T he fecond Booke 
‘Suppofe that the line 4 B be denided into 
the lines 4C,C D,and DB. Then I fay that the 


contayned vnder the whole and euery one of 
the partes : fortake the line K,which let be e- 
qual to the line AB,Now then by the firft pro- 


the fquare of theline A B, and the reGtangle ~~ mae 


gures contayned vnder the line 4B and all the partes of theline 4 B: forthe lines 4 
#and Kare equall: wherefore thatis manifeft whichwas required to be proued. 


Anexample ofthis Propofitionin numbers. 


‘Take a number,as tt.and deuideitinto two.partes, namely, 7.and 4: and multiply 
Txinto 7,aadthen into 4.and there halbe produced 77.and 44:bothwhich numbers 
added together make 121, whichis equall to the fquare number produced of the mul- 
tiplication of the number 11.into himfelfe,as you fee in the example, og 


~ 


cMiltiplication ofthe whole- `e 
into his partes. l | 


me ed ee 
te 


ae 


the number produced of the 
* | whole into hispartes. > 


? 


Multiplication of thewhole | equal to 


into himfelfe, = 


the number produced of thes , 
+ wholeintohimfelfe, ` 


. Thedemonftration whereof followeth inBarlaam, ~. 
-The fecond Propofition, 


Ifanumber genen be denided into tio other numbers: the faperficial numbers, which are pros 
duced of the multiplication of the Whole into either part,added together are equali tothe Jquareinuna 
ber of the whole number genen, + - ae, ae <i. alee 

`“ Suppofe that the number geuen be 4 Biand letit be denided into two other num-= 

bers AG and CB. Then I fay thatthe two fuperficiall numbers; which are produced 
ofthe multiplication of 4 Binto 4C, and of AB into B C, thofe two {uperficiall num- 
bers (I fay) beyng added together, fhalbe equall to the fquare number produced of 
the multiplicatio of the number 4B into it felfe.For let the number e4 B multiplying 
it felfe produce the number D, Let the number 4 C alfo multiplying the number "i B 
2 Dmae all produce 


} 
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produce the number E F:agayneletthe numberC:B multipli- 


ing the felfe fame number 4 B produce the number FG. Now G 
forafmuch as thenumbere4C multiplying the number eZ B i: 
produced the number E F: therefore the number e4 B meafu- | 
reth the number E F by the vnities which are in 4 C.Againe for- j 
afmuchas the namber CZ multiplied the number 4 B,and pro, 14 


duced the number F G: therfore the number 4 B meafureth the- — 
number FG by thevnities which are in the number CB.Butthe | 
fame number 48 before meafured the number EF by the vni- 
ties which arein the number 4C. Wherefore the number 4 B 
meafureth the whole number £ G by the vnities whcih are in 4 
B,Farther forafmuch asthe number 4 B multiplyingit felfepro 7 
duced the number D: therefore the number 4 B meafureth the 
number D by the vnities which arein himfelfe.Wherfore it mea 
fureth either of thefe numbers,namely,the number D {and the 
number E G,by the vnities which are in himfeife. Wherfore how 
multiplex the number Dis tothe number 43B , {fo multiplex is 4 
the number EG tothe fame number 4B. But numbers which 

are equemultiplices to one and the felfe fame number, are equal 

the one to the other, Wherefore the number D is equallto the 
number EG.Andthe number Dis the {quare number made of 
the number 4 B,and the number E Gis compofed of the two fu- 
perficiall numbers produced of 4 BintoBC,and of B dinto 4 

C. Wherefore the fquare number produced ofthe number e% B 

is equall tothe fuperficial numbers,produced of the number A B into the number BC, 
and of A Binto AC, added together.If therefore a number be deuided into two other 
numbers &c, which was required to be proued. : 


ST he3.Theoreme. T hez. Propofition. 


> 
gt 
by 


Ff aright line be denided by chauncesthe rectangle figure co- 
prebended under the whole and one of the partes is equall to 
the rectangle figur e comprehended under the partes, <o nto 
the fquare which is made of the forefaid part. 


GV ppofe that.the right line geuen AB be denided by chaunce in the 
Ai point C.T hen I fay that the rectangle figure comprebéded vnder the 
A) a ‘lines AB and B Cis equall vnto the rectangle figure comprehended 
=" pader the lines AC andC Byand alfo vnto the Jquare which is made 
of the line BC. Defcribe( by the 46 of the first )vpontheline BCa [quare CD 


the lines A B and BC For it ts compre» E D Fo 
hended vuder the lines A Band B E, : k 


Rij. bat > 


(a 
NA 
; 0a 
ay 

; 
<< 
P 
nN = 


* 


Barlaatte 


T he fecond Booke 


which line BE is equall vnto the line BC, And the paralelograme 4 Dis es 
quall to that which is contayned ynder the lines AC and C B: for the line DCis 
equal ynto the line CB. AndD Bis the fquare which is made of the lyneC B. 
VVherfore the rectangle figure comprehended vnder the lynes A B and BC is 
equall to the rectangle figure comprehended vnder the lines AC andC B wo als 
Jo vnto the (quare which is made of the line BC, If therfore a right line be dee 
uided by chaunce,the rectangle figure comprebended vader the whole and one. 
of the partes,is equal to the rectangle figure comprehended vuder the partes, 
and vnto the [quare which is made of the forefayd part: which was required ta 
be proued, | 


Anexample ofthis Propofition in numbers, 

Suppofe a number,namely,14.to be deuided into two partes 8,and 6. The whole 

number 14.multiplied into 8.one of his partes,produceth 112: the partes 8, & 6.mul-. 

tiplied the one into the other produce 48,which added to 64(which is the fquare of 8. 

the former part of the number Jamounteth alfo to 1 1 2: whiche is equall to the former 
fumme.As you fee in the example. wn ` 


Multiplication of the whole 14 g bak 
into one of his partes, g { 6 hehe partes. 


T12 mthe number produced of the 
whole into one of hispartes. 
Multiplication of the one 8 
partinto the other, y equal to 
. Dan 48 48 
3 ‘ , i 6 4 
oe 4 mae Cth fth 
Muleplationofthefor. | |. g 1” Cthenumbercompofdofthe 
alate oa ofthe former partinto him- 
64 i felfe, 


The demonftration hereof followeth in Barlaam, 


The third propofition. 
^ fanumbergeuen be denided into two numbers: the fuperficiall number which ts produced of 
the multiplication of the whole into one of the partes,is equal to the faperficiall nunsber waich is pro- 
duced of the partes the one into the other,andto the {quare number producedof the forefayd part. 


Suppofe thatthe number geuen be 4 B,which Iet be deuidedinto two numbers 4 


oye» Cand C B,Then fay that the fuper ficiall number whicheis produced of the multiplie 


cation of the number e4 B into the number C, is equallto the fuperficiall number: 

which is produced of the multiplication of the number 4 Cinto the number C B,and. 

to the {quare number produced of the number C B.For let the number ef B multipli- 

eng the number C B produce the number D.And let the number 4C nuultiplieng the 

number CB produce the number E F:and finally let che number C B multiplieng him- 

felfe produce thenumber F G. Now forafmuch as the number 48 ae the 
E HEEE number 
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number C B produced the number D.Therforethe number t. -- 
B meafureth the number D by the ynities whiche are in the 
number 4 B.Agayhe forafmuch as the number 4 C multipli- » 
ed the number C B,and produced the number £ F, therefore 
the number C B meafureth the niiber EF by the ynities which 
are in _4C.Agayne forafinuch as the number C B multiplied it | 
felfe and produced the number FG: therfore thenumberCB 
meafureth the number F G by the vnities which are in it felfe, 5 
But as we hane before proued the felfe fame nitber C B mea- , | 
fureth alfo the number E F by the ynities which areinthena-. 4 | 
ber 4 C,wherfore the number CB meafureth the whole nun- ` 

ber EG by the vnities which arein the number 4B, Andiral-' | 


. S ia" 

I i 
fo meafureth the number D by,the vnities,whiche are in the- 
E 


number 4 B,Wherfore the number C B equally meafureth ei- 5 


ther numbet,namely,the number D,andthenumber£G.But =, 
thofenumbers whomeoneand the felfe fame number meafu- T 
reth equally, are equall the onetothe other, Wherfore the 
number D is equall to thenumber E G.But the number Disa 
fuperficiall number produced of the multiplication of the 
number 4 B into the number Z C and thenumber E Gis the 
fuperficial number produced ofthe multiplication ofthe ni- A- 
ber 4C into the number CB, and of the fquare of the number 
CB,Wherfore the fuperficial number produced of the multi- : 
plication of the number 4 B into the number C Bis etal tothe fuperficiall number 
produced of the number 4 Cinto thenumber C B, and to the fquare of the number C 
8. 1f therfore a number be deuided into two numbers,the fuperficiall nfiber &¢:which 
was required to be proued. SERE mee a $ 


‘ties " 

EA 
Č {2 

4 

D 


afon; 
be See a 


`- » Lhe4.Theoreme. The 4.Propofition, \ = 

- Mfaright line bedemded by chaunce, the fquare whiche is 
made of the whole line is equal to the [quares which are made 

ofthe partes, unto that rectangle figure which is compre- 


bended vnder the partestwife, 55. 


AEA ppofe that the right lyne. AB be bychaunce-denided in the pointe C. 

E Sp Lhen Lfaythat the fquaremade of the line AB is equall vnto $ fquares 

es which are.made of the linésA Cand C B, and vnto the reftangle figure 

contained vnder thelines AC and CB twife.Deferibe me aias 

(by Higaiof the first) vponthe line ABafquare ADE | ee mars eae 

Brand draw aline from B to D and( by the 31,0f the yy uo au fos 

firft)by the point C draw a line parallel ynto either of qe 

thefe lines A Dand B Eeutting thediameter BD in: 47 

the point Gand let the fame be CF, And(by the point 

G (by the felfe fame) draw.a line parallel-ynto eyther (2 82k 

of thefe lines AB and: DE, and-let the:famebe FI P>.. BF 

Ky And forafmuchas theline CRisacparallel vitor. > Demonftratid 
Aste ys S, rh the 


Conftrattion. 


bn The fecond Booke ` ` s 
che line A D,and vpon them falleth a right line B D: ther fore(by the 29.0f the 
firft)the ont ward angle CG B is equall ynto the inward and oppofite angle A 
D B,But the angle A DBis-(by the 5; of the firft) equall ynto the angle A B- 
D: for the fide B Ais equall ynto the fide AD (by the definition ofa Jquare’). 
VV herfore the angle CG Bis equall ynto theangleG BC: wherfore( by the 6, 


are equall vnto that which is comprehended vnder A >, 
Cand CB twife. And the fquares H Fand €C K are made of thé lines AC and C 
BVV berfore thefe fourereétangle figures AF,CK AG, and G E are equall 
vuto the fquares whiche arè made of the lines AC andC B,and to the rectangle 
figure which is comprehended vider the lines AC and CB twife.But thé reéte 
angle figures HF,CK, 4 Gand G. Eavé the wholereCangle figure ADEB 
which ts the fquare made of the line A BYV herfore the [quare which ismade 
of the line AB is equal tothe [quareswhich.are made of the lines: A Cand CB, 
and nto the rectangle figure which is comprebended vnder the lines A Cand 
CBrwifelf therfore aight line be deuided by chaunce, the [quare hiche is 
~ made of the whole line is equal to the fqdaréswhich are made of the partes e 
vato the rectangle figure which is comprebended vnder the partes twifewbich 
Was required to be proved... p Eua us yes BANG r$ Hun ily DE evn bas EÈ 
: Jrraveow ote laine amt a ati Sor oie ay 
Sap ott other demon tration. bse HAS dy 

, Sera ei bee 4 2 wb oan oes da) see. co Steel 
Tfay that the [quareof the line ABiseguall vito thefquares whiche are 
made of the lines AC and CB, ex vntothe rectangle figure which is:comprebte 
ded vader the lines AC and CB twife.For.the felfe fame'difcription abiding, fore 


afmuch 
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afmuch as the line ABis equall vato 5 line AD, 5 angle ABD is(by the 5. of the 
fir) equall vnto the angle A D B And forafmuch asthe three angles of enery 
triangle are equal to two rightangles (by the 3.2. of the first) therefore y three 
angles of the triangle A BD namely,the angles A DBD BA sand BA Dare 
equal co two right angles.But the angle B AD isa right angle, wherefore the 
angles remayning A B D,and A D B, are equall ynto one right angle:and they 
are equal) one to the other, wherfore either of thefe A 
angles AB Dyer A D Bis the balfe ofa right angle, ` T 
And the angle BCG isaright angle, for itis equall y 
vnto the oppafite angle at the pomt A (by the 29.0f 
the first). VV berefore the angle remayning CG Bis 

the balfe ofa right angle. VVherefore the angle CGB | = nal 

is equal ynto theangle CBG: wherefore alfo the fide \~_____ a 

B Cis equall vato the fide C G But BCis equall vanto Da as 

G K, andC Gis equal vnto B KWV berefore the fiz i re. 
gureC K confisteth of equal fides:and in it isa right angle CBK . VV beree 
Jore C Kisa {quare, and is made of the line BC. And by the fame reafon HF 
is a{quare,and is equali ynto that /quare which is made of the line A (VY heres 
fore C Kand H Fare [quares,and are equall to thofe fquares which are made 
of the lines ACand CB. And forafmuch as AG is. equall ynto EG:and AG is 
that which iscontayned ynder A CandC B forGC is equal vnto C B: wheres 
fore EG alfo is equallto that which is coprebended ynder AC and CB: wheres 
fore AGand EG are equall vnto that reftangle figure which is comprehended 
vader AC, and C B twife.AndCK and H Fare egual puto the [quares which 
are made of A (and (B: wherefore CK, HE,AG, and GE are equal vite 
to thofe fquares which are made of A Cand CB and nto that reEtangle figure 
which is comprehended vnder A Cand C Bewife. But CK, HF,AG, andG E 
are the whole {quare A E which is made of A B, VV berefore the fquare which 
is made of A Bis equall to the {quares which are made of A Cand CB and vn 
tothe rectangle figure whichis comprehended vnder ACand CB twife: which 
was required to be demonstrated, . ge | 


aCe os 


t 


Hereby it is manifest that the parallelogrames Which confift about the diameter of /queare muft 
weedes be fquares. 


_ This propofition is of infinite yfe chiefely in furde numbers,By helpe ofitis 
made in thé additio & {ubftraGion,alfo multiplicatid in Binomials & refidu- 
als, And by helpe hereofalfo is demonftrated that kinde of equation, which 1s, 
when there are three denominations in naturall order , or equaily diftant, and 
two ofthe greater denominations are equall to the thirde being lefe On this 


propofition 1s grounded the extraction of fquare roots,And many other things 
arealfo by it demonftrated, i 


WA ~. An 


f 


e 


A Corollarys 


Barlaam, 


nal -The fecond Booke 
Anexample of this Propofition innumbers, 


Suppofe a numbernamely,17.to be deuided into two partes g.and 8, The whole 
number 17-multiplied into himfelfe,produceth 289. The {quare numbers of 9, and 8, 
are 81. and 64: the numbers produced of the multiplication of the partes the one in- 
to the other twife are 72, and.72: which two numbers added to the fquare numbers 
of 9,and 8.namely,to 81.and 64. make alfo 289.whichis equall to the {quare number 
of the whole number 17. As you feein the example. Asi 


The multiplication of they 


whole into himfelfe. 17 { g- hehe partes of the whole 


289 Pr the number produced of the. ï: 
ET into himfelfe. 


The multiplication ofeche 


9° 
part into himfelfe, | ov ith 
' 8r - equall to 
g OT 
8. 64 
AT fp +, 4\'" b 
) "889 the Pape: corpold ok eche 
k PAE “ ‘partinto himfelfe,and of the one 
The multiplication of the 9 pa Dy =a A 
ie ae ite the other 8 into the othertwife, a 
twife.: id... aoe a kii 
id'o Aa 
9 
Bl 
72 


wae: demonftration wheroffolloweth in Barlaam, 


The fourth Propofition, 
Tf a number genen be denided into two numbers: the fquare number of the whole is equalt to. the 
Square numbers of the partes, andto the fuperficiall number Which is produced of the multiplication 
ofthe partes the one into the other twife. 


Suppofe that the number genen be 4 B: which let be deuidedintotwo numbers 
A Cand CB, Then I fay that the fquare number of the whole number 4 B,is equall 
to the {quares of the partes, thatis,to the {quares of the numbers e4 Cand C B and to 
the fuperficiall number produced of the multiplication of the numbers 4C and CB the 
oneinto the other twife. Letthe fquare number produced of the multiplication of 
the whole number 43 into himfelfe be D. And let C A multiplied into himfelfe 
produce the number E F: And (8 multiplyed into it felfe let it produce G H: and fi- 
nallyofthe multiplicatié ofthe numbers 4 Cand CB the one into the other twife let 
there be produced cither of thefe fuperficiall numbers F Gand & K. Now forafmuche 
as the number e4 C multiplying it felf produced the number E F: therefore the num- 
ber 4C meafureth the number EF by the vnities which are in it felfe. And forafmuch 
asthenumber CB multiplyed the number C 4 and produced the number F a : there- 

—_ ve": ore 
A 
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fore the number AC meafureth the nitbet F G by the vnities + ~~. 


whiche are in the number CB. Butit before alfo meafured om j TE 
the number £ F by the vnities which are'in it felfe. Where- gF 
fore the number 4 B multiplying the number 4C produ- à <- {42 7 5 


ceth the number E G.And theretore.the number EG isthe $; - 
fuperficiall number produced of the multiplication of the | Ae | 
namber B 4 into the numbere4C, And by the fame rea- Lg 


` fon may we proue thar the'ħumber G XK is the fuperficiall © g T 
number produced of the multiplication of the number 4 B 12). 
into the number BC.Farther the number Dis the fquare of , 
the number 4 B.Butifa number be deuided into two num- 5 Ae i F 


bers, the {quare of the whole number'is equalltothetwo ©} 
fuperficiall numbers which are produced of the multipli- 4“ 

cation of the whole into eitherthe partes (by the 2, Theo- y 
reme.) Wherefore the fquare number Dis equallto thefu-*' -> 3 
perficiall number E K. But the number EK is compofed of 
the fquares of the numbers 4C and C B,and ofthe fuperfi- ` 
cial number whichis produced of the multiplication ofthe 
niber_4CandC Z the one into the other twife:& the num- ` 
ber Dis the fquare of the whole number 4B. Wherfore the 
{quare number produced of the multiplication ofthe num- 4 D 
ber 4Binto himfelfe, is equall to the fyuare numbers of 
the partes, that is,to the {quare numbers of the nūbers 4C jv 
and C B,and to the fuperficiall number produced of the multiplication of the num~ 
bers 4 Cand CB, the one into the other twife, If therefore a number geuen- be deui. 
ded into two numbers &c.Which was required to be proued. vi 


Thes Theoreme. Thes.Propofition, ` 
s Jfarightline be deuidedintotwo equall partes, €> into two, 
ynequall partes: the rectangle figures comprehended vnder 
the'ynequall partes ofthe whole together with the fqnare of 
that which is berwene the fettios,is equal to the  fquare which 

4s made of the halfe. 7 afi 


AF ppofe that the right line AB be denidedinto two equall partes in the 
point C,dndinto two vuequall partesin the point D.T hen I fay that the 
SE yeClangle figure comprebended vnder AD and D B. together with the 
f{quare which is made of CD is equal to the fquare which is made of C B, Dea Conftrattion. 
fevibe (by the 4.6. of the first) = re on 
vpponC B afquare, and letthe A 
fame be CEF 8B. And(hy the : 
firft peticion )drawe a linefrom | 
Eto BAnd by} point Ddrawe L 
(by the 3:.0f abe firft) a line par- 
rallel yntoech of thefe lines CE ~~ 
and BE cutting tbe diameter B 
E in the point H, and let} fame - 
be DG. Andagayne(by the felfe 
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Demon firatic 


ThefecondBooke | 


fame) by the point drawea line parallel vnto eche “ofthe/e lines A B and 
EF and let the fame be KO: andlet KO be equall vnto AB, And againe 
(by the [elfe fame by the point A draw a line parallel vnto either of thefe lines 
CL and B 0, and let the fame be A K. And forafmuch as (by the 4.3 of the 
firft tbe fupplement CH is equall to the fupplemét HE put the figure DO cos 
mon vnto them both, VV herefore the whole figureC O is equall to the whole fiz 
gure DF But the figure CO is equal nto the figure AL, for } line AC is equall 
vato the line CB. VV herefore the figure AL alfo is equal vnto the figure D F. 
Put the figureC H common vnto them both VV herfore the whole figure AFH 
is equal vnto the figures D L and D F: But A His equall to that which is cà 
tayned vader the lines A D and D B for D His equallvnto D B.And the fi- 
gares FD DL aretheGno- = = N | 
mon MNXVV hėrfore 5 Gnos i 
mon MN X is equall to that ` 
whichis contayned pnder AD `` 
and D B Put the figure LG cos 
mon vnto them both, which is es 
qual to the [quare which is made ` 
of CD, VV berefore the Gnome 
MN Xand the figure LGare — | 
equal tothe rectangle figurecoe = 5 | yi 
prebended ynder A Dand D B and vnto the fquare whichis made of CD,But 


` 


the Gnomon MN X,and the figure L G are the whole [quare CEF B which 
is made of BC,VV berefore the rectangle figure comprehended vader AD and 
D B; together with the fquare which ts made of C D is equall to the (quare 
which ts made of CB, If therefore a right line be denided into two equall parts, 
ani into ttho vuequall partes the rectangle figure comprehended vnder the vne 
equall partes of the whole together with the [quare of that which is betwene 
the feétions, is equall to the (quare which is made of the balfe: which was requia 
redto be proned, ale. Se cor A 

‘This Propofition alfo is ofgteate vfein Algebra. By it is demonftrated 
va INT wherein the greateft and léalt kareétes or numbers are equall to: 
the middie, in Pe Te l — 


An example of this propofition innumbers, 


Take any number as 20: and deuide itinto two equall partes 1o.and re, and then 
into two vnequall partes as 13. and 7.And take the differéce of the halfe to one of the 
vnequall partes whichis 3. And multiply the vnequall partes,that is,13 and 7.the one 
into the other,which make 91,take alfo the fquare of 3.which is 9. and adde itto the 
forefayde number 91:and fo thall there be made 100. Then multiply the halfe of the 
whole number into himfelf, that is, take the {quare of to.which is too.whichisequal - 
to the number before produced of the multiplication of the vnequal parts the one in- 
to the other, & of the difference into it felfe which is alfo 190.As you fein the aera 

è : ae: 


. 
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o¢The whole euen number. 5, 


- 2 the ynequall pattes — 


_ 3 The difference of one of |> 
~ the vnequal pattes to the 


- halfe, 
a% i hy + he + AL eas 
‘Multiplication of the vn- a ba 
equall partès the oneinto #4 ——~ 
the other. m Bt gi 
Wa) pee ld dey tile the hiber compofed of the mul- 
Multiplication of the dif 3 tiplication ofthe vriequal partes 
4 ferenceintoitfelf. 7 ae -= } the one into the other; & of the 
i Ga he a T difference into it felfe ` l 
>o Lequallte 
Multiplication of the half n Io at ng oy 
ari 16 r 


into it {el{e. p othe wee a oma’). 

' b = ankea { <- foo" | thenumber produced ofthé. ~ 

je halfe into itfelfe. (poe 

The demonftration wheroffolloweth in Barlaam, 
NE The fifth propofition. 

If an enen number be denided into tyo equall partes and againe alfo into two unequal partes: 
the filperficiall number which is produced of the multiplication of the unequal partes the one inte 
the other together with thefquare of the number fet betwene the parts, is equalte the /quate.of halfe 
théthinber, I oi RST SAT th eit ey 
` < Suppofe that 4 Bibe aneuet number: whichlet be 
déiiided into two equall numbers 4Cahd CB,and into 
two.ynequall numbers.4-Dand D 8.Then/fay,thatthe `. 
{quare number which ts produced of the multiplication ©” 
Ge the haife number C3 into it felfe,is.equall:to the fu-:- 
petficiall number produced of the multiplitation of the 
vnequall numbers 4.D and ‘DB the ónt int the other). 
and tothe {quare number produced of the number C D 
whichis fet betwene the fayde vnequall partes. Letthe _ 
{quare number produced of the multiplication of the 
halfe sumber C B into it felfe be E. And let the fuperft> 
ciall number produced of the multiplication of the vne- n H 
qual nübers 4 D and D B the one into the other,be the. al. 
number FG:and let the fquare of the number DC which ‘|: 
is fet betwene the partes be GH, Now forafmuch asthe’ <>) 
number B Cis deuided into the numbers BD and D.C, .. 
therforethe {quare of the number B C;thatis, the num- y [~ . 
ber E,is equall to the {quares of the numbers B D and D- 4: oe 
C,and tothe fuperficiallnumber whichis compofed of. | ï 
the multiplication ofthe numbers B D and DC theone fai 
into the other twife,( by. the 4.propofition of this boke).. $~, $ 
Let the {quare of the number Z D be the number K L:& ~~ Ant 
let N X be the fquare of the number D C: and finally of- 

Siili. the ` 
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the multiplication of the numbers 2D and D C the one into.theothertwife,letbepro 
duced either of thefe numbers L Ad and M N .«Wherefore the whole number KX is 
equall to the number £.And forafmuch as the number BD multipliyng it felfe produ- 
ced the number K L therefor it meafureth it by the vnities which are init feife, More 
ouer forafmuch as the number C D multiplying the number BD produced the num- 
ber L 44, therefore alfo'D B meaturethi L M by the vnities which are in the number 
D: butit before meafured the number K L by the vnities which are in it felfe, Where- 
fore the number D B meafureth the whole number K M by the vnities which are inC 
B. But the number C B is equall to the number C 4. Wherefore the number DB mea- 
fureth the number K A¢,by the vnities which are in C 4. Agayne forafmuchas the nū- 
ber CD multiplivng the number D B produced the number M NW: therefore the num: 
ber D B meafnreth the number 44 N by the vnities which are in the number CD: but 
it before meafured the number KM by the vnities which arein the nuniber:4C.Wher 
fore the number B D meafureth the whole number KN by the vnities:which are in the 
number e4 D. Wherefore the number F G is equall to the number K N. For numbers 
which are equemultiplices to one and the felfe {ame number, are equall the one to the 
other.Butthe number G-Hisequall to the number NX: foreither ofthem is fuppor 
fed to be.the fquare.of the number C D.\Wherefore the whole number K Xis.equall.to 
the whole number F./7, But thenumber K X is equall to the number E. Wherefore alfo 
the number F His equall to the number Z.And the number F Æ is the fuperficial num- 
ber produced of the multiplication of the numbets_4.D and DB the one into the o- 
ther together with the {quare of the number DC, And thenumber Eis the fquare ofthe 
nufnber C B.Wherfore the fuperficiall number produced ofthe multiplication of the 
vnéqual partes 4D and OB the one into thé other,togethérwith the {quare of theni- 
ber D C whichis fet betwene thofe vnequall'partes, is équall to the fquare of the niim- 
ber C B,which is the halfe.of the whole number 4 B.1fthérfore an euen number be dee 


nee ase < 


uided into two equall partes,&c, which was required to be proued. ‘ 
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= Afarigh t line be deuided intot wo equal partes,and ifrunto it 
- beadded an other right line direttly, the restangle figurecon- 
_ tayned under the whole line with that which is added,¢y: the 
line which is addedtaogether: with the [quare whichis made 
of the halfe, is equall to the/quare whichis made of the halfe 
en 


line and of that whichis added as of oneline. ~ ie 
s Gt: twee siio aigar sade 4 sda oh ies 


V ppofe that the RDIS jetait a o fv onlin, ot ori segs 

Mine AB be denidedine 24: Ai ba: | 

(SQ) So two equal partesin’ o PIT 
=y pont C: golet theres omun. 

added ynto it an otber right line ~s0:\s 


DB direétly that is to fay,which “fs 
being ioyned vnto A Briakeboth \ Ko... 4 
one right line AD. ThenTfayyaicn ii smeza 
that the rectangle figure compre’ © °°". Vio 


bended vider A Dand DB,tos aera” p 
gether ub das mo Codes ie Ore IE aN 
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of Euclides Elementes. Fol. 69. 
gether with the [quare whiche is made of B Cis equal to the [qtiare whiche'is 
made of D C.Defcribe(by thé 4.6 of the 1.) vponC D a fquare CEF Dand (by 
the fir/t peticion draw aline from D to E:and (bythe 31,0f the first) by y point 
B draw a line parallel vnto either of thefe lines EC er DE, cutting the diamen 
ter D Ein the point Fand let the fame be BG e( by the felf fame by 5 point 
H draw to either of thefe lines A D and E Fa parallel line K, M: and moreouer 
by the pointe A drawealine paa a : 
rallel to either of thefe lines CL ~; Py. 
and D M: andlet thefame beA A bl a iio 
K. And forafmuch as AC ts eguall TE 
vato CB therfore (by the 36, of. 
the firft the figure A Lis equal 
vato the figure C H. Bat(by the 
43.9fthefirft )C His equal vnz 
the figure H F, wherfore A Lis 
equallvnto HF, Put the figure  - 
C M common to them both wher | 
fore the whole line A Mis equal 
‘ynto the gnomon N XO, But A an) | 
M is that which is contayned vnder A D and D B: for DM is equal ynto DB: 
wherfore the gnomon N X 0, is equall vnto the rectangle fi gure contained Yna 
der ADandD B,Put the figure LG common to them both, which is equall to 
the [quare which is made of CB, VV berefore the rectangle figure which is cone 
tayned ynder. ADand D B together with the [quare whichis made of C Bis ea 
quall tothe gnomon N X0,and vnto LG, But the gnomon N XO and LG 
are the whole [quare CE FD which is made of CD, VV herfore the rectangle 
figurecontayned vuder A D and DB together with the fquare which is made 
of CB is equall to the [quare whichis made of CD.If therfore a right line be dea 
uided into two equall partes, and vnto it be added an other right line direétly: 
the rectangle figure contayned yndet the whole line with that which is added, 
and the line which is added, together with the fquare which is made of the halfe, 
is equall to tbe [quare which is made of the halfe line and of that whichisadded 
as of one line: which was required to be demonstrated. 


By this Propofition(befides many other vies) is in Algebra detnonftrated 
that equation wherin the two lefle numbers be equall to the number of the greas 
teft denomination, j] 


An example of this propofitionin numbers, 


Take any cuen number as 18.and adde vnto it any other number as 3.which make 

in all 21,And multiply 21. into the number added, namely, into 3, which maketh 63. 

Take alfo the halfe of the whole euen number,thatis,of 18.whichis 9,And multiply 9. 

into it felfwhich maketh 8 1.which adde vnto 63.(the number produced of the whole 

cuen number,and the number added into the number added) and you fhal make 144. 
„5 sW Then 


The fecond Booke 


Then adde 9.the halfe of the whole euen number ynto 3.the number added which ma- 
keth 12,And multiply 12.into it felfe,thatis,take the {quare of 12,which is 144.which 
is equall to the number compofed of the multiplication of the whole number and the. 
number added into the number added,and of the {quare of the number added, which 


is alfo 144.As you feein the example. 


The whole euen number, 18 i ‘a 
The number added, 3i | 
21 thenumbercompofedofthe whole number, 
the number added. ee eet 
The halfe of the whole. 9 
The number added. 2 lee 
12 thenumbercompofed of the halfe andof the 
i number added, ~ 
Multiplication of the 2X 
whole &the number ad- 3 
dedinto the number ad- = 
ded, 63 63 


Sr 


144 the nfiber compofed ofthe whole 


Multiplicatid of thehalfe 9 
into it felfe. 9 and the number added into the 
i — number added and of the fquare 
81 of che halfe y 
Multiplicatié ofthe halfe 12 equall to 
and theñumber addedin 12 , 
to it felfe, - ' as 

i J ai | 

12 
144 the {quare number made of the? 


number compofed of the halfe and 
the numberadded, vel 


The demonftration wherof followeth in Barlaam, 
The fixt Propofition, 


If an euen number be deuided into two equall numbers,and unto it be added fome other namber? 
she fuperficiall number Which is made of the multiplication of the number compofed of the whole nit~ 
ber and the number added, into the number added, together With the fquare of the halfe number, és 
equall tothe fquare of the number compofed of the halfe and the number added. : 


Suppofe that 4 B bean even number, and let it be deuidedinto two equall num- 
bers 4 Cand CB: and ynto it let there be added an other number B D. Then J fay that 
the fuperficiall number produced of the multiplication of the number 4D into the 
number D B is equallto the {quare of the number C.D, Forletthe {quare number of 
the number C D be thenumber £,and let the fuperficial number produced of the mul. 
tiplication ofthe number 4 D into the number D B be the number F G-and finally let 
the fquare number of CB be the number G Æ. And forafinuch as the fquare of the nú- 
ber CD is(by the 4.propofition Jequall to the {quares of the numbers D B and BC to- 
gether with the fuperficiall number which is produced of the multiplication of the 
numbers D Band B Cthe one into the other twife, Let the fquare of the number BD 
be the number K L: and let the fuperficiall numbers produced of the multiplication 
ofthe numbers D B and BC the one into the other twife be either of thefe ed 

M 
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LM and M N; and finally let the fquare of the number B C be the number N X. Wher- 
fore the whole number K X {hall be equall to the fquare ofthenumber C D. But the 
{quare of the number C Dis the number E.Wherfore the number K X is equall to the 
number Z.And forafmuchas the number B D multiplieng it felfe produced the num- 
ber KL: therfore the humber B D meafureththe num- 

ber KL, by the vnities which are init felfe, but it alfo $ 
mealureth thenumber LM by the vnities which arein O ay 
the number C B.Wherfore the number D B meafureth 

the whole number K M by the vnities whichare in the ` 
number C D. The niber D B alfo meafureth the num- 

bet M N by the vnitieswhich arein thenumberC B: & P 
the number C B 1s equall to the number C 4 by fuppo- | F 
fition.Wherfore the number D B meafureth the whole | | 5 
number K N by the vnities which are in the number £= An A LA 

| fre Zt 


D.Butthe number D B doth alio meafure the number 
FG by the vanities which areinthe number 4D:for g | i 
by fuppofition thenumber F G is the fuperficiall num- ~ "|" to [ho [1 
ber produced of the multiplication ofthe numbers A a F 
D and DB the one into the other, Wherfore the num- 4 om, 
ber F Gis equall tothe number K N. Butthe number 
H Gis equalltothe number NX : for either of them is l 
the fquare number ofthe numberC'B, Wherefore the hs 16 
whole number F Æ isequall to the number KX: and pe: 
the number K X is proued to be equall to the number | 
E.Wherfore the number F &fhallalfo be equall tothe 4 
number E,And the number F Æ is the ftiperficiallnum 
ber produced of the multiplicationofthe numbers 4 ` 
Dand DB-theone into the other,together wyth the 
{quare ofthe number C B: andthe number.Eis the fquare of the number CD, Where 
fore the fuperficiall number produced ofthe multiplication of the numbers e4 D and 
- DB the oneinto the other, together with the fquare ofthe number CB, is equall to the 
f{quare of the number C D.J/ftherfore an euen number &c, : 


ws E S 


The 7.Theoreme. The. Proportion, 


. Ffaright lyne be denided by chaunce, the Jquare whiche is 
. made of the whole together with the [quare whichis made of 
onenfthe partes is equallto the rectangle figure which is c- 
tayned under the whole and the faid parte twife, and to the 
Square which is made of the other part. | | 


| ppofe that the right line AB be deuided by chauncein the point C, 
cy Then Lay that the fquare which is madeof AB, together with the 
DK (quare which is made of BC, is equal vnto the reétanylefigure which 

7 is contayned ynder the lines A Band BC twife and vnto the fquare 

which is made of A C.Defceribe( by the 4.6,of the firft) vppon A B afquare A 
DE Band make complete the figure And forafmuch as (by the 43,0f the firft) 
the figure A Gis equall vnto the figure G E Pur the figure CF commonto thé 


19 both; 


T be fecond Booke 


both: wherfore the whole figure AFisequall to the whole figure C E; VV bere 
fore the figures AF andC E are double to the figure A F.But the figures AF 
andC Eare the gnomon KL Mand the {quare CF: wher fore the gnomon K: 
L M,and the fquare C F is double to the figure : 
AF, But the double to A Fisthat whichiscona 2- 
tayned vader A Band BC twife, for BF ise): 
quall ynto BC VV berfore the gnomon K L M 
and the {quare CF is equall ynto the reéangle 
figure contayned vnder A Band BC twife,Put 
the figure DG common vnto them both, which 
asthe /quare made of AC, VV berfore the gnos 
mon KL M anda the fquares BG andGD are | 
equal ynto thereclangle figure whichis coutais p E 
ned vader AB co BC twife,cx vutothe fquare * oa 
which is made of AC,But the gnomon KLM, er the fquares BG o DG are 5 
whole [quare BAD Eee 5 part or fquare CF which fquares are made of the 
lines AB ex of BC,therfore' {quares which are made of A B eo BC are equal 
vato the rectangle figure which is contayned vader AB and B Ctwife and alfa’ 
vate the fquare of AC If therfore a right line be deuided by chauncesthe quare 
which is made of the whole together with the fquare which is made of one of the 
partes,tsequall to the rectangle figure whichis contayned vnder the whole and. 
the fayd part twife,and to the fquare which is made of the otber parte : whiche 
was required to be demonstrated. 


Filaffates addeth vnto this Propofition this Corollary, 


The fquares of two unequal lines do exceede the rettangle figures contayned under the faid lines 
by the fquare of the exceffe wherby rhe greater lyne excederh the leffe. 


Forif the linec-4 B be the greater,and theline BC the leffe,it is manifeft that the 
f{quares of 4 Band B C are equall to the re@angle figure contayned vnder the lynes 4 
Band B Ctwife, and morcouer to the {quare of the line A C,wherby the line 4 Bexce-. 
deth the line BC, i = 


By this propofition moft wonderfully was found out the extraction ofroote 
{quares in irrational! numbers,befide many other ftraungethinges. . 


An example of this propéfition in numbers. 


Take any numberas 13.and deuideit into two partes as into 4,& 9. Take.the {quare, 
of 13. whichis 169, take alfo the {quare of 4. which is 16.and adde thefe two fquares. 
together which make 1 8 5,Then multiply the whole number 13. into 4. the forefayde 
parttwife,and you fhall produce 5 2.and 52: takealfo the {quare of the other part,that 
is,of 9.which is 81.Andaddeitto the produdes of 13.into 4.twife,thatis,vnto 52.and° 
52. and thofe three numbers added together fhall make 185. whicheis equall tothe 
number compofed of the {quares of the whole and of one of the partes, which is alfe 
185.As you {ee in the example, nal ' 


’ 
i 3 


Thewhole: T o À nS 4 partes ofthe whofe, 
` Multiplication of the f | i3 — 
whole into it felfe, -13 
39 
13 
16 169 a 
| P Pe 36 
Multiplication of oné of | | 4 


The number cothpofed of 
the {quares of the whole, 
and of one of the partes 


the partes intoit felfe. 


; equall te 
Multiplicationof the q 


whole into the forefayde 
-f parttwile. m 


‘Multiplication of the o- ia n aen e apog of 
ther part intoit felfe. 9 ; Me ey E N 
zoe faid part twife,ind ofthe 

8x. Iquare ofthe other part, 


The demonftration Wheroffolloweth in Barlaam., 


The Jeuenth propofition. 


i ‘Yfa nite ber be deusded into tivo tslnibers: the fgnare of the whole iuimber together with the 
Square of one of the partes, is equallto the fuperficiall number produced of the multiplication of the 
whole number into the forefaid part tWife together with the fqware of the other parti - 


Suppofe that the numbere4 B be deuided into the numberse# Cand CB, Then J 
fay that the {quare numbers of the numbers B Aand AC are equall tò the fuperficiall 
number produced of the multiplicatié ofthe number B A into the number AC twife, 
together with the fquare ofthe number BC. For forafmuch as( by the 4.0f this booke) 
the (quare of the number 4 B is equall tothe {quares of the'numbers B Cand C Aand 
tothe fupeérficiall number produced of the multiplication of the numbers B C and C 


A the one into the other twife: adde the fquare of the number e£ C common to theni | 


both. Wherfore the fquare of the numbere# B together with the fquare of the num- 
ber 4 Cis equall to two fquares of the number 4 C and to one fquare of the number C 


B,andalfo to the fuperficiall number prodiced of the multiplication of the numbers.. 
BCandC A the one into the other twife. And forafmiuch as the fuperficial number pro” 


duced of the multiplication of the numbers B 4 andC A the one into the other once, 
is equall to thefuperficiall nüber produced of the multiplication of B Cinto C A once, 
' and to the fquare of the number C 4(by the third of this booke ):therfore the number 


produced of the multiplication of B Aintoe4C twifeis equallto the number produ- 


ced ofthe multiplication of B Cinto C A twife,and alfo to two fquares of the number C 

A. Adde the fquare number of BC common to them both.Wherfore two fquares of the 

anmber e Cand one {quare ofthe number C B together with the fuperficiall number 
T. ity. ` pro- 
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Lhe fecond Booke,-. 


duced of the multiplication of B Cinto C 4 twife are equall to the fuperficiall number 


a, $ 


produced of the multiplication ofthe number Bd into the number AC twife toge- 
ther with the {quare of the number CB. Wherfore the fguare.ofthe number A 8 toge- 
ther with the {quare of the nftber 4 C is equal to the fuperficial nüber produced of the 
multiplication of the number B A into the number 4 C twile,together with the {quare 
ofthe number CB, If therfore a number be deuided into two numbers &c. which was 
required to be demonftrated. i TE 


g 7 r T x : } 
b F ! 
$ Í KA _ f64 thefquareofthewhole 4B |. | 
| Page behetquatestthewhols | 25_ thefauare ofthe partac 7 
= Ew aa Ta Spas | na i . 
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| ee ce : 8o the fuperficiall number ; 
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So the fuperficial number produced of the multiplication of the 


e ... , Wholeinto the part twife 
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A — ~ 9% ¢the fquare-ofthe other part, 


The8.Theoreme. The8.Propofition. 


Tfaright line be denided by chatce, the retlangle figure com- 
.. 'prebended ynder the whole and one of the partes foure times, 
together with the [quare whichis made of the other parte, is 
___ equal tothe fquare which is made of the whole and the fore- 


ie 4 


faid partasofoneling. = > 
T V ppofe that there be a certayne right line A B, and let 
| PY AS) EEG | it be denided by chaunce in the point C. Then I fay that: 
SA the retlangle figure comprehended vnder A B and BC- 

sees) foure tymes together with the [quare whichis made of 
PRCA Cis equall to the fquare made of A B and BC as of one. 
A line.Extendtheline AB (by thefecond peticion). And 
ESETE (by the third of the firft ) vnto CB put anequall lyne B 
oD, And (by the goof the firft) defcribe vppon AD a 
fquareA EFD, dnd defcribe a double figure. And forafmuch as C B is equall 
vito BD, bat.C Bis equall vnto GK, (by the 34,0f the ficft) and likewife BD 


* 


of Euclides Elementes. Fol.72. 


isequall vnlo KN, wherefore G K alfoisequallvato KN: and by the fame 
reafonalfoP R , ts equall ynto R 0.And forafmuch as BC is equall ynto B D, 
arid G K vuto KN, therfore (by the 3°6.of the first) the figure CK_ is equal 
ynto the figure K D,and the i. i —_ 
figure G Ris equallynto the 2 | 
figureRN. But (by 9 aof) ` 
1, the figure CRK ts equall yn 
tothe figure RN: for they — 
are the fupplementes of the _ 
parallelograme CO. VV hers 
forethe figure KD alfois ee 
quall vnto the figure N R. 
VV berefore thefe figures D- 
KCK COR;RN are equal `` 
the one to theotber. VV beres ` 
foretbofe foure.are quadrue 
pleto the figureC K, Agayne — 
forafmuchasC Bisequalyne y 
toBD,but BD is equallynz 
to B K,thatis,ynto CG.And wet 2 > $S 2 
C B is equall vnto G K that is ynto GP: therfore CG is equall yntoGP, And 
forafmuch as CG is equallvnto G P and P Ris equall vnto RO, therefore the 
figure AG is equall vnto the figure MP and the figure P L is equall. vnto the 
figure R F.But the figure MP is( by the 43, of the first) equall ynto the figure 
P L, for they are the fapplementes of the parallelogramme M L: wherfore the 
figure alfo AG is equall ynto the figure RE, VV herfore thefe foure figures A 
G,M P P L,and R Fare equali the one to the other: wherfore thofe foure are 
quadruple to the figure AG.And it is proued,that thefe foure figuresCK,KD 
GRR Nare quadruple to the figure CKY V herfore the eight figures which 
contayne the gnomon S T V are quadruple to the figure AK, And forafmuch 
as the figure A K,isthat which is contayned vnder the lines A Band BD, for 
the line B Kis equall ynto the line BD: therfore that whiche is contayned yna 
der the lines A B and B D foure tymes is quadruple ynto the figure A K, And 
it is proved that the gnomon S TV is quadruple to AK VV herfore that which 
is contayned vnder the lines A B and BO foure tymes is equall vnto the gnomo 
STV Put the figure X which is equall to the [quare made of A C common 
vnto them both.VVherfore the rectangle figure comprehended vnder the lines 
A Band BD fouretymes together with the fquare which is made of the line A 
Cis equallto the gnomon S T Vand vnto the figure X H, But the gnomon S 
TV: and the figure X Hare the whole fquare AE F D, which is made of A 
D : wherfore that which is contayned vnder the lines A B and BD foure times 
together with the /quare which is made of AC, isequall to the {quare which is 
| — O Ti made 


ake The fecind Boake 


made of A D. But B Dis equall vntoB CVV berfore there Eanele Figure cons: 
tayned foure tymes vnder AB and BC together with the fquare whichis made: 
of AC, is equall vnto the [quare which is made of A D,that is vnto that whiche, 
is made of AB and B Casof one line, If therefore a right lyne be denided by 
chaunce, the retkangle figure comprehended ynder the Whole.and one of the 
partes foure tymes together with the [quare whichismadeon the other partis. 
equal to the fquare which is made ofthe whole and the forefaid part; as of ong 
Hineswhich was required to be demonstrated, © a eaii 

a AARC & ol ee example of this Propofitioninnumbers. . :..). ~~ ee 
~ Takeany number 3s 17.and denide it into two partes,as into 6.and 11. And multi- 
Ply 17.into 6.namely one of the partes foure tymes, and you fhall produce 102. 7 O26 
102.and 102,Takealfo the fquare of 11.the other part,whichis 121: andadde itynto, 
the foure numbers produced of the whole 17.into the part 6.foure tymes,& yourthall 
make 5 29.Then adde the whole number 17.to the forefaid part 6. which make 23: & 
takethe {quare of 23, which is 529. whichis equall to the number compofed of the 
whole into the fayd part foure tymes, aud of the {quare of the other part, which nume 
ber compofed is alfo 529.As you fee inthe example: PeT a 
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The wholes. I 6 > ee ik 
ot SY 4 7 rr. & Pattes of the whole Veg, 
6 ve 
: 102 i if 
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-4 -1 Multiplication of the {| -5 
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whole into one ofthe... fps UE 
pàårtes foure times, | a ’ 
os he 107 ' 
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Selene rele yag £ thenumber compofed of the `} 


whole into one of the partes 
„| fouretymes, & of the fquare 
oftheotherpart © © 


: Multiplication of the o- 
ther part into it felfe, 


| Addition ofthe whole in- 
to the part. 


Multiplication of the nū- ` | i 
. ber copofed of the whole | 
and the forefaid part into 
it felfe. | 


Ea 


the fquareof the number có- J, 
pofed of the whole & the fore 
faid parte . § The > 


of Euclides Elementes. Fol. 73. 


‘The demonftration wheroffollowethin Barlaam, 


ty + 


__ The eight. propofition. 
Ifa ntnber be deuided into two humbers,the fuperficial number produced of the mujtiplication 
of the whole into one of the partes foure tymes together With the (quare ofthe other parte,isequall to 
the fquare of the number compofed of the whole number andthe forefayd parts. | aA 


Suppofe that the number 4-2 be denided into twonumbers 4@ and CB) ‘Then J 
fay that the fuperficiall number produced of the multiplication of the number 4 Bin 
to thenumber C B foure tymes together with the {quare of the number 4 C,is equall 
to the {quare of the number compofed of the numbers 4 B & C B. Forvnto the nume 
ber Clet thenumber 8 D béequall. Now fora{muchasthe fquareofthe -p 
number 4 Dis equal to the fquares of the numbers 4 Band B:D,& tothe | i 
fuperficiall number produced of the multiplication. of the numbers 4B & 2 | | 
B D'the oncinto the other twife( by the 4.0f this booke): And the numb er l 
B Dis equall to the number,4,C:.thereforethe{quareofthe number AD, 3 
is equall to the {quares of the numbers 4 B and BC, and to the fuperficiall | - 
number produced of the multiplication of the numberse4B and BC the ` 
one into the other twife,But the {quares of the numbers 4 Band B Care e- 
quall vnto the fuperficiall number produced of the multiplicdtion,of the 
numbers 4B and B C the oneinto the other twife, andtothefquareof ÆA a 
C(by the former propofition) Wherfore the fquare ofthe number 4 Dis — 
equallto the fuperficial number produced of the multiplication of the ni- 
bers 4B and BC the one into the other foure tymes,and to.the {quare of, | 
the number e4 C,But the fquare of the number e4 D isthe fquare ofthe . 4 
number compofed of the numbers 4 Band BC: for thenumber B Dise- ` °>! 
qual to thenumber B C.Wherfore the {quare of the number Compofed of the numbers 
AB and B Cis equall to the {uperficiall number produced of the multiplication of the 
numbers 4 B and B Cthe one into the other foure tymes, & to the {quare of the num— 


A 
b 
C aN 


ber 4 C,/f£ therfore a number be deuided into two numbers,&c- ` ' 


64, ! „ thẹefaperficiallnumber produced ofthe multipli- . 

-Cation ofthenumbers 4B and BC the oneinto | 
KIA ~- “ithe other fouretymes. - i 3 
36 the fquare of re ta JER Se 


y j 


19 ie be oo 


100 the fquare of the number 
compofed of dABandBC. _ 


64, the fuperficial nitber produced ofthe multiplicatiéd made 4.times ~ 
36 thefquare numberof AC = > i 


Oe. The 


ConStrnthion. > 


Demonstiae ° 


120. 


A -T hefecond Booke i 


- The 9.Fheoreme: * The g. Propofition. a> 


-made ofthe halfe lynesand of that lynewhich is betwene the 


A 


D.For(by the sigafthe , oza 


E toB And (by the 31. : 1 : P 
of the first) Ly the point ý — ad d E 
D draw vntò the line E C a parallel lyne and let the fame be DF: and (by the 


its 


of Euclides Elementes. Fol.74.. 


inwarde and oppofite angle ECB. VV herefore the angle remaynin i¢ BE D is 
the halfe of a right angle. VVherfore the angle at the point B is equall Pnto: the 
angle D EB. VV berfare (bythe ofthe fF) the Jide D F is euall tote 
fide DB. And forafmuch as AC is equall nto. C E, therfore the fquarewhich 
is made of A C is equall'vnto the fquare which is made of C E. VVherefore the 
quares which are made of C A and C E are double to the fquare whichis‘ maile 
of AC. But (by the 47- of the first ) the [quare which is made of E Ais equall to 
the {quaves which are made of, AC and C E (For the angle A C Eis a right ane 
gle) wherefore the fquare of AE is double to the [quare of AC. Agayne foraje 
much as E-G,is equall onto GF, the fquare therfore which is made of E G isee 
qual to the {quare which is made of G E. VV herfore the fquares which are made 
of G E and G F are double to the fquare which is made of G.F. But (by. the 47. 
of the first) the [quare which is made of E F is equall to the fquares which are 
made of E Gand G F. VV herfore the [quare which is made of E F is double to 
the {quare which is made of GF. But G F is equall nto C D. VV berefore the 
Square which is made of ee l : 
EF is double to the 
Jquare which is made of.) < 
CD. And the fquare 
whiche is made of AE 
as double to the fquare | 
whichis made of ACTE. | 
VV berefore the fauares 
which are made of A E 
and EF are double toy 


fquares which are made Te Panes e D B 


of ACand CD. But( by a ¥ 

the 47. of the first the Jquare which is made of AF is equal to the fquares which 
are made of AE and EF (Fory angle AE Fis aright angle). VV herfore the 
J{quare which is made of AF is double to the {quares which are made of AC oC 
D.But (by the 47. of the firt y fquares which are made of AD and DF are ee 
quall toy {quare which is made of AF For 9 angle ot 9 point D is a right angle. 
VV herfore the {quares which are made of A D and D F are double to ý [quares 
which ave made of AC and C D. But D F is equal vnto D B. VVherfore the 
{quares which are made of AD and DB, are double to the {quares which are 
made of AC andC D. If therfore a right line be denided into two equall partes 
and into two bnequall partes the [quares which are made of the ynequall partes 
of the whole are double to the {quares which are made of the halfe lyne, and of 
that lyne which is betwene the [ettions: which was required to be proued. 


{ l boi í 
$ Af y 


g Anexample of this propofition in numbers. i 
Take any euen numberas 12.Añd devide it firft equally as into 6.and 6, & then rn- 
„ equally as into 8,& 4.And take the difference of the halfe to one of the ynequal partes 
3 Vije which 


A Thefecond Book ` 


whichis 2.And take the {quare humbers of the vneq uall partes 8,and 4,which are 64) 
Pad 16 sand adde them together which make 80, Then take the {quares of the halfe 6. 
and of the differéce 2:which are 36,and 4: which added together make 40.Vnto which’ 


number,the number cothpofed of the fquares of the virequall partes ,whiche is 80,18 


donble.As you fee inthéexaniple, © TI a 
AG. The hain AL el i elk ` 
hw ay 6 ¢ the equal partes 
S ae < “ thevnequall partes 
a ae ` 4. i 2 ken ; l mi i we . 
-2 |” thedifference ofthe halfe to 

ai "E 7 - one of the partes. 

“f° Multiplication ofeche Lap yi le 


ah, Vaéqual part into himlelf, Le ey 
we 64.°, (thénumber compofed of the 
16° | fyuares ofthe vnequal partes 


8o. . nis ETETE 
Multiplication cf the half eG 
„ and of the difference eche- |. 
` into himfelfe, -~ all 36. 
4 l 
40 thenumber compofed of the | 


{quares ofthe halfe,and of the 
sdifferencetme ka EFI 


s The demonftration wheroffolloweth in Barlaam, 


The ninth Propofition. 
` Jfanumber be deuided into nwo equall eh ce againe be deuided into two ineguall partes: the 
fquarenumbers of the uxequall numbers,are double tothe fquare which is made of the multiplicats~ 
ön of the halfe number into it felfe, together with the fquare whiche is made of the number fer ben 

sWwenethem,. | TA i i ' . 


fe re y a Lae a 4 
— a te - ies > 


For let the number «4 B being an cuen number be deuided into two equall numbers 
AC &CB: & intorwo vnequallnūbers -4D and D B,Then / fay that the fquarenum- 
bers of 4 D and D B,aré double to the {quares which are made of the multiplication 
ofthe numbers 4C and C D into themfelues. For fora{much as the number 4 Bis an 
euen number,and is deuided alfo into two equal numbers 4 Cand C 4,and afterward 
intotwo vnequal nabers 4 D and D B:therefore the fuperficial nber produced ofthe 
multiplicatié of the nubers AD & DB,th one intothe other, together with the fquare 
of the number D C,is equal to the fquare of the number 4 C( by the fift propofition ) 
Wherfore the fuperficiall number produced ofthe multiplication of the numbers 4D 
and DB the one into the other rwife, together with two {quares of thenumber CD, is 
double tothe fquareof the number et C. Forafmuch as alfo the number 4 B is deui- 
ded intotwo equal numbers e4 Cand C B therfore the fquare number of 4 Bis qua- 
drupletothefyuare number produced of the multiplication of the number ef Cinto 
it felfe( by the 4.propofition).Moréouerforafmuch:as the fuperficiall numberprodu- 

“ced ofthe multiplication ofthenumbers 4 D &‘D B the one into the other twife to- 


gether, with two {quares of the number D C,is double to the {quare mung oe ibe 
— _ orafmuch 


of Euclides Elementes. Fol.75. 


forafmuch as there are two numbers, of.whiche the oneisquadrupleto » - 
one and the felfe fame number,and theother is double tothe fame num | 
ber: therefore that number whiche is quadruple {hall bedouble to that 
number whicheis double. Whereforethefquareofthenumber 4B is i 
double to the namberproduced ofthe multiplicatibofthenumbersev ~ 
Dand D B the oneinto the other twife together with the twe {quares of ~ 
the number D-C,Wherfore the number.which is produced of the mul- 
tiplication of thénumbers 4 D and D B the one into the othertwife, is ` 
lefe thé halfe of the {quare ofthenumber 4 B bythe two {quaresofthe 3 | 
numbers D C.And forafmuch as the nüber produced of the multiplica- 
tion of thenibers 4 D & DBtheoneintothe othertwife,together with -` 
the nüber copofed of the {quares of the numbers 4 DandD Sis(bythe | “ae 
A 


we 


4. propofition)equall to the fquare ofthe number 4 B i therfore the nü- 
ber compofed of the fquares of thenumbers 4 D& D Bis greater then 
the halfe of the. {quare ntber of -4 B, by the two fquares of the number 
}C.And the fquare of the number e4 B is quadruple:to the {quare of 
the number .4C,Wherfore the number compofed of the fquares of the 
numbers 4 D and D Bis greater then the double of the {quare of the 

number 4 C by two fquares of the number D C.Wherfore the faid num- 

beris double to the fquares of the numbers 4C and CD, /fthereforea 

number be deuided &c,which was required to be demonftrated, 


‘a 

i 

4 q 
+ -i 
— 
h 
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| 64 the {quare ofthe vnequall part AD ‘4 the fquare of the vncquall pared B 
| pS eae j Í 
; oe 5 5 


25 thefquare of the halfe AC. 


25 
9 
| 34 the {quares of the halfe,and ofthe number fet betwene. 
| 64 2 
4 34i 


i | 68 the fquares of the vnequall partes. 


Lheto.Theoreme. The to.Propofition. 


_ Tfaright line be denided into two equal partes éo unto it be 
added an other right line direttly:the /quare which is made of 
the whole (x that which is added as of one line, together with 

: Udi, the 


€onstrnchion. 


Demeonstra- 
tion. 


T he fecond Booke 


the Jquare whicheis made ofthe lynewhichëis added, thoje 
two jfquaresCI fay Jare double to thefe fquares namely tothe 
Square which is made of the balfe line <> to the fquare which 
is made of the other balfe lyne and that whiche is added , as 


te 
TIM 3 


O fe SRA. 


dV ppofe that a certayne right line A B he deuided into two equal partes 
yen the point C. And vuto st let there be added another right line direte 
ly namely, B D, The I fay that the fquares which are made of the lines, 
ADand DB are double to the [quares which are made of the lines A Cand € 

D. Rayfe vp (by the i, of the first) from the point Cynto the right line ACD. 


_ a perpendiculer lyneyand let the fame be CE, And let CE (by the 3,0f the firft) 


be made equall ynto either of thefelines A CandC B. And (by the firft petitis 
on) draw right lines from E to Aand from E to B. And( by the 31, of the first), 
by the point E draw a line parallel vnto C D and let the fame be E F.And( by 
Self Jame )by the point D draw a line parallel vnto C E and let the fame be DF. 
And forafmuch as vponthefe parallel lines CE e DF lighteth a certain right 
line BF therfore( by the 29,0f the fir/t the angles CE Fand EF D are equal 
puto two right anglesVVherfore the angles FE Band EF D are lefe then 
tworight angles, But lines produced from angles leffe then two right angles( by 
the fifth peticion Jat the length meete together. VV herforethe lines EB and F 
D beyng produced on that fede that the line B Dis, will at the length mecte tox 
gether.Produce them and let them meete together in the point G, And (by the 
firft peticion draw a line from Ato G, And forafinuch as the line AC is equall 
vato the line CE, the angle al a 
alfo A ECis (by the s. of the | 
firft equall nto the angle E 
AC, And the angle at ) point 
Cis aright angle VV herfore 
eche of thefeanglesE A Cer 
and AEC is the. balfe ofa 
right angle. And by the fame 
reafoneche of thefe angles C 
EB, and EBCis the balfe _ l 
ofaright angle VVberefore `` \ i hi A; 
the angle AE Bis aright angle. And forafmuch as the angle E BCis the halfe 
of a right angle,therfore(by the 1s. of the first )the angle D BG isthe half ofa 
right angle. Buty angle B D Gis.a right angle(for it is equal vnto the angle D 
CE, for they are alternate angles VV berfore the angle remaining DG B is the 
halfe of a right angle.VV herfore (by the 6 common fentence of the firft)the ane 
gle DGB is equall to the angle D BG,VV berfore (by the 6 .ofthefir/t) the 


ide 
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-BD is equallyntothe fide G D” Agayne forafinuch as the angle EG Fis thë 
i halfe of aright angle: and the angle at the pointe F is aright angle: for (by the 


34.0f the first) it ts equall ynto the oppofite angle E C D. VV herefore the anglé 


remayning F E Gis the halfe of a right angle: VV herfore the angle EGE e- 


quallto the angle FE G-VVherfore (by the 6..of the firstt he fidejF Biseg vall, 


Ynto the fide FG. And forafmuch as EC is equall ynto C Az-the fquare alfo 


swhich is made of E C is equall to the [quare which is made of CA: PV hereforé 
the {quareswhich aremadeof C Eand C A are-double tothe fquare which 4s: 
made of AC. But the fquare which is made of EA is( by the 47- of the first es 
quall ynto the fquares which dre made of E Cand C A. VV herefore the fquaré 


whichis made of E A is double to the [quare-which ts made of AC: Aguine fori 
afmuch as G F ts equall vnto E F the [guare alfo hich is made of G Fis équall. 
to the [quare which iş made of F E. VV herfore the fquares which are made of G 


Fand EF ave double to the [quare which is made of E F: But (by the 47. of the. 


first) the fquare which is made of EG is equall tothe /quarés which are-madé 
of GF and E F. VV herefore +x f as Adiyy i 
the fquare which is made of =- 
EGis-double to the {quare. 
Which ismade of E F.But E 
Fis eguall mto CD, where 
forey -[quare.which is made 
of E Gis double tothe [quare. ~ 
“which ismade of CD. And 
itis proved the fquare which 
ismadeof E A is double to.» . 
the fquare which is made of == jim ERS 
AC: VV herfore the fquares which are made of A Band EG are double to the. 
‘fquares which are made of AC and C D: But( by the 47- of ths first) the [quare 
which is made of AG is equall to th eiga which are madeof AE and EG... 
` KV herefore the fquare which isma 
made of A C and C D. But vnto the [quare whickesis made of AG are equall 


ej 


the fquares which are made of AD and DG-.V, Vherfore the {quares which are. 


made of A D and D G are double to the {quayes which are made of AC and D 
C. But D G is equall ynto D BV herfore the fauares which are made of A D- 
and DB are double to the fquares which are made of AC and D C. If. therfore. 
aright line be denided into two equall partes, and’yntoit be added an other lyre» 
directly; the {quare which is made of the whole and that which is added 5 as of 
one line together with the [quare which is made'of the line-which is added sthefe 
tivo [quares( I fay) are donble tothefe fquares, namely, to the fauare which is. 
made of the halfe hne, and to the [quare which ismade of the other halfe lyne 
and that which is added,as of one lyne: which was required to be proued. 
g An other demonstration after Pelitarins. 

Viti. Suppofe 


of AG is double tothe {quares which are. 


T he fecond Booke 


Suppofe that the lyne AB be deuided into two equail partes: the poynteC. 
And vnto it let there be added an other right lyne dire@ly, namely, B D.. Then I fay. 
sty ye Te of AD together with the f quare of B Dis double to the fqnares of A 

Vpon the wholeline A D deferibe a fquare A D EF. And vpon the halfelyne A C de-. 
fcribe the {quare A C G H.And produce the fides GH and CH till they cut the fides E 
F & D F,wherby thalbe defcribed the figure H LK F,which fhalbethe {quare of the line 
C Dias (by the Corollary of the 4, of this boke,& by the 34.Propofition of thet. )itis: 
manifeftif we draw the diameter C D, For the lyne K Fis equallto the line CD. And. 
making alfo the lines H M and H N equail to either of thefe lynes AC and CB, drawe 
the lynes M O'and N P cutting the one the other right angled wife in the point Q, Ei- 
ther of whichlyneslet cut the fides of thefquareAD: ~> «4. i A 
EFin the pointes O and P.Now it nedeth not to proue 
that the figure H Qis the fquare ofthe lyne A C,feyng ` E 
that it isthe fquare ofthe line CB v'as the figure QFis — 
the fquare ofthe linc BD: neither'alfo needethit to - 

-proue that the parallelograme H Pis equall to either of 
the fupplementes E‘H and HD = nor that the fupple- 
mentes N O.and Q Lare equall, For all thisis manifeft 
eu€ by the forme of thefigure,for that all theangles a- 
bout the diameter are half right angles, & the fides are 
equall, Wherfore if we diligently marke of what partes - 
the fquare HF which is the {quare of C D, is compo- : 
fed,we may thus reafó. Forafmuch asthe wHolefquare A < BP 

E Dis compofed of the two fquares A H and H F and of . s 
the two fupplementes E H and H D,we muft proue that l 4 
thefe fupplementes with the {quare Q F(which is the {quare of the line B D) are equal 
to the two {quares A H and H F. For then thali we proue that thefe two fquares AH & 
H F taken twile are equall to the whole fquarè DE together with the fquare of QF, . 
which thing we tooke firft in hand to proue.And thus do I proueit. : 

The Supplement E His equall to the parallelograme HP, And the {quare A H to-. 
gether with the lefferfupplemér, N O,is equall to the other fupplemét H D,(by the firft 
common fentence fo oftentymes repeted asis neede) wherfore the two fupplementes 
E HandH Dare equall to the fquare AH and to the Gnomon KHLP QQ. If therfore 
ynto either of them be added the fquare Q F : the two fupplementes EH and HD to- 
gether with the {quare of Q F thal be equal to the {quare A H, & to the Gnomon KHL 
P QO and to the fquare Q F.But thefe three figures do make the two {quares A H and. 
H F.Wherfore the two fupplementes E H and H D together with the fquare Q Farce- 
quall to the two fquares AH and H F, which was the fecond thing to be proued. Wher- 
fore the two fquares A H and H F beyng taken twife are equall to the whole {quare D 
E together with the fquare of Q F. Wherfore the fquare D Etoge ther with the fquare 
Q Fis double to the {quares A H and H F: which was required to be proued, 


'K O» phar: 


q An example off this Propofition in numbers. 


Take any euen number as 18: and take the halfeof it whichis 9.and ynto 18. the 
whole,adde any other numberas 3.which maketh 21. Take the {quare number of 31. 
(the whole number and the number added) which maketh 441. Take alfo the fquare 
of 3 (the number added) which is 9. which two fquares added together make 450. 
Then adde the halfe number 9, to thenumber added 3, which maketh 12, And take 
the fquare of 9.the halfe number and of 12, the halfe number and the number added 
- which fquares are 81. and 144, and which two {quares alfo added together make 235: 
wato which fumme the forefayd number 450, is double, As you fee in the example. 


The 


4 - of Euclides Elementes, Fol. 74. 
1 The whole. nE os >} setae | : 


UThe numbenadded... © coo} 
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| Multiplication of the whole and 42 
1- the number addedinto himfelf, eo 
— 441 
~ 441 

Multiplication ofthe number 3 9 | 
added,into himfelfe. 3 _ 450 The number compofed of 
j Sap MAAEMA. D ohni the fquare ofthe whole & 


thenumber added and of 
9 the fquare of the number 
9 | added, >: 


“g; © $ doubleto: 


Multiplication of the halfe in- 
to himfelfe. . 


Multiplication of the halfe, & i I2 e «gy 
the number added into it felfe, © IRD ig 44 
h A a4 925 the number compofed of 
ei ws the {quare of the halfe and 
144 of the fquare of the halfe 
Dee j and the number added. 


cir, |... The demonftration wheroffolloweth in Barlaam, - 
ne iY Nee i: Propofition, 


“Hf ax enennomber be deuided into two equall nombers , and unto it be added any other nomber: the 
` Square nomber of the whole nomber comspofed of the nober and of that whichis added , and the 
~ [quare nomber of thenaber added:thefe two fquarenobers( I fay added together , are double to 
thefe {quare nombers,namely,to the quare of the halfenomber, and tothe [quare of the nomber 
compofed of the halfe nomber and of the nonsber added, ; Do 


Suppofe that the nomber e4 B being an euen nomber be deuidedinto two equali 
nombers AC and CB : and vntoitlet be added an other nomber BD . Then I fay, that 
the{quare nombers of the nombers 4D and: DB are double to the {quare nombers of 
eC and CD. For forafmuch as the nomber AD is deuided into the nombers 4B and 
BD: therefore the {quare nombers of the nombers 4D and DB are equall to thefu- 
perficiall nomber produced of the multiplication of the nombers 4D and DB the on 
into the other twife,together with the {quare of the nomber 4B( by the 7 propofitid) 
But the {quare of the nomber_4B is equal to fower {quares of either ofthe nombers 
AC or CB (for ACisequallto the nomber CB): wherfore alfothe fquares of the nom- 
bers 4D and DB are equall to the fuperficiall nomber produced of the multiplication 
‘of thenombers 4D and DB theone into the other twife, and to fower fquares of the 
nomber BC or C4, And forafmuch as the fuperficiall nomber produced of the multi- 
plication of the nombers 4D and DB.the one into the other together with the {quare 
of the nomber CB, is equal to {quareof the nomberCD( by the 6 propofitid): therfore 
the nomber produced of the multiplication ofthe nombers AD and DB the one into 
the other twife together with two {quares of the nomber CB,is equall to two {quares 
ofthe nomber CD. Wherefore the {quares ofthe nombers 4D and DB are equall to 

N X.i, two 


: °| The fecond Booke. 


two {quares ofthe nomber CD ; and to:two fquares of the nomber AC .-Where- 
fore they are double to the {quares of the numbers AC and CD. And the {quare 
of the nomber e4 D is the {quare of the whole and of the nomber added : And 


P the fquare of DB is the fquare ofthenombe r added: the fquare alfo of the nomber CD 
T is the {quare of the nomber-compofed of the halfe and of the nomber added : If there 
: fore an enen nomber bedeuided.&c, Which was required to be proued, 3 
2. | —_ts 
| r 8 ' 2 i 
| 3 | 8 4 m 2 -_ sian 7 5 
| 64 the fquareof4D 4 ‘the fquare of D B i 
z + 
5 p T 
e 25 the {quare of C D,namely,of the number compofed of the halfe and 
ai .. _ ofthe number added, j 5 
eee A pa r 
5 2 Aes . 9 4 br aF 
f 9 thefquareofthehalfe AC, 34 i 68 | 34 ae i 


n & sæ ber Probleme, Thes. Propofitions 
To denidea right line genen in fuch fort, that the reftangle 
Jigure comprehended ynder the whole and one of the partes, 

` foallbe equal onto the (quare made of the other parts ~ 


Jquare which 
A vpon AB 


the point Hin fuch fort, that the rectangle 
figure which is compreheded ynder A Band 
B H is equall to the [quare which is made of 
Demonfiratio AFL. For forafmuch as the right line AC 
is deuided into two equall partes in the poynt 
- E,and Ynto it is added an other right line 


of Euclides Elementes. - Fol. 78. 
AF. Therefore (by the'6.of the fecond) the rettangle figure contayned ‘onder 
CF and F A together with the [quare which is made of A Eis equall toy fquare 
which is made of E F . But E Fis equall ynto EB. VVherefore the rettangle 
Figure contayned vnder CF and F A together “with the {quare which is made of 
E A is equall to the {quare whichis made of EB. But ( by 47. of the firft ) 
‘vnto the [quare which is made of EB are equall the fquares which are made of 
B Aand AE. For the angle at the poynt A is aright angle . VV herefore that 
which ts contayned onder CF and F A, together with the [quare which is made 
of A E, is equall to the {quares which ave made of BA and AE. Takeaway ` 
the [quare ~which is made of AE which is common , to them both: V. V herfore 
the rectangle figure remayning contayned vnder CF and FA is equall nto 
the [quare which is made of AB. And that which is contained ‘onder the lines 
CF andF A is the figure FK . For the line F A is equall nto the line FG. 
And the fquare which is made of AB is the figure AD .VVherefore the fic 
gure F K is equallynto the figure AD . Take away the figure AK which 
ts common , to them both. VVherefore the refidue,namely,the figure FH is 
equall nto the vefidue namely, vnto the figure HD . But the figure H Dis ` 
that, which is contayned vnder the lines AB and B H, for AB is equall vne 
to BD. And the figure FH is the fquare which is madeof A H. VY, herfore 
the rectangle fi igure comprehended ‘bnder the lines AB and B H is equall to 
the [quare which is made of the line H A.VVherefore the right line geuen AB 
is deuided in the point H in fuch fort that the rectangle figure contayned vnder 
AB and B H is equall to the fquare which ts made of A H: which was required 

iy. 4 


to bedone.. `` 


= òThyspropofition hath many fingular vfes . Vpon it dependeth the demonftration Many and 
ofthat worthy Probleme the 10.Propofition of the 4.booke : which teacheth to de- fingnler vfes 
{cribean Hofceles triangle,in which eyther ofthe angles at the bafe thall be doubleto ofthis propos 
the angle at thetoppe . Many and diuers vfes ofa line fo deuided fhallyou findeinthe /tion. ; 
13.booke of Exchde. T i 


Thys is to be noted that thys Propofition can not as the former Propofitions 
of thys fécond booke be reduced vnto numbers . For the line EB hathvnto the a 
line AE no proportion that can be named, and therefore it can not be expreficd be ccd ve 
by numbers. For forafmuch as the fquare of EB is equall to the two fquares of tonumbers. 
AB and AE (bythe 47.0f the firft) and AE is the halfe of AB, therefore the 
line BE isirrationall . For euen as two equall {quare numbers ioyned together 
can not make a {quare number : fo alfo two fquare numbers, of which the oneis 
the fquare of the halfe roote ofthe other, can not makea {quare number. As by 
an example . Take the {quare of 8. which is 64. which doubled, that is, 128. ma- 
- keth nota fquare number . So take the halfe of 8. whichis 4. And the fquares of. 
8.and 4. which are’ 64.and 16. added together likewyfe make nota {quare num- 
ber. For they make 80. who hath no rootefquare. Which thyng mutt of necefii- 
tie be ifthys Probleme fhould haue place in numbers. 
Butin Irrationall numbers itis true,and may by thys example be declared. 


This propofi= 


ate Let 


e 


Demonstra- 
tion. 


The fecond Booke 


Let 8,be fo deuided,that that which is produced of the wholeinto one of his partes. 
thall be equall to the {quarenumber produced of the other part. Multiply 8.into him 
felfe and there thall be produced 64. thatis,the {quare «4 BCD. Denide 8. into two 
equall partes ,thatis,into 4 „and 4.asthelinee-¢ E or EC. And multiply 4.into hym 
felfe,and there is produced 16, which addevnto 64, and there fhall be produced 80:- 
whofe rooteis /%* 80: which isthe line E Bor the line E F by the 47. of the firft. And 
forafmuch as the line E Fis v 3 80, & the lyne E Ais 4, therforethe lyne e4 F is /5> 
80-—4,And fo much fhall the line A H be. And the line B H hall be 8—/ 37 804, that 
is,12—V% 80. Now thé 12—#/Z; 80 multiplied into 8 fhal be as much as V3 80—4. 
multiplied into it felfe.For of either of them is produced 9 6—y 5120. + 


S@Thew.T heoreme. The 12.Propofition. 


In obtufeangle triangles, the [quare whichis made of the fide 

Jubtending the obtufe angle,ts greater then the {quares which 

are made of the fides which comprehend the obtufe angle, by 

+ therellangle figure, whichis comprehended twife under one 

of thofe fides which are about the obtufe. angle , ypon which 

being produced falleth a perpendicular line, and that which 

is outwardly taken betwene the perpendicular line and 'the 
obtufe angle. | ia 


ee 
t 
t 


QAP Ja Vppofe that ABC be an obtufeangle triangle baning 
NS Ci? j Zz the angle BAC obtufe,and from the point B (by the 12. 
ION Y \ of the firft draw a perpendicular line vnto CA produced 


ee MAS i 
CAS and let the fame be BD. Then Lfay that the Jquare 
KOHN SA i r oe = 
» Ye which is made of the fide BC, is greater then the {quares 
toe So TOR AN 


which are made of the fides BA and AC,by the reétans 


Sa 5 
DATEN Ay 
AE e 


fquareswhich is made of CB is equall ta the /quares which are made of ea 


E > 


+ ae 

a) es” 
«am 
i ae eS 
se 


of Euclides Elementes. Fol. 7. 


CD, and DB. For the angle at the-poiit D is a right angle. And pnto the 
Squares which are madeof AD and PB (by the felfe fame ) is :equall, the. 
{quave sohich is made of-AB.VV herfore the {quare which is made of CB ise- 
quall to the [quares which.are made of CA and AB and Ynto the rettangle fi- 
gure contayned vnder the lines C Aand AD twife. VV herfore 5 [quare which 
is made of C B, is greater then the fquares-which aremade of CÀ and AB by 
the rectangle figure contayned vnder the lines CA and AD twife. In obtufe- 
angle triangles therefore the fquare whichis made of the fide fubtending the obe 

tufe angle is greater then the {quares:which are made of the fides vvhich com- 


prebend the obtufe angle by the rettangle figure vvhich is comprehended twife 


‘onder one of thofe fides which are about the obtufe angle bpon which being proe 
duced falleth a perpendiculer iyne and that which is outwardly taken betwene 
the perpendiculer lyne and the obtufe angle: which was. required to be demone 
trated. : Pn ae. 


thinges knowen is euer fearched out three other thinges vnknowen,by helpe of. 


the table ofarkes and cordes. 


ge hae = 


ken betwene the perpendiculer lyne and the acute angle. 


XFA Vppofe that ABC be an acuteangle triangle has 
Spine the angle atf point B acute,¢r( by the 12.0f 
tee! the first from the point A draw bnto the lyne B 
C a perpendiculer hne AD. Then I fay that the  fquare 
which is made ofthe lyne AC is lefse. then the Jquares 
which are made of the lyne CBandB A by the rean gle 
ficure conteyned vnder the lines CB andBO twife. For 
forafmuch as the right lme BC is by chaunce denided in 
the point D,,therfore (by the 7. of the fecond )the  [quares 


Desonftratis 


` made of the lines B D and D A is equal $ fquare which is 


A Corollary. 


This Propof- 
tion truein all 


kindes of 


sriangles. 


oat, - The fecond Booke 


which are made of the lines C Band BD areeguall tothe reftangle figure cone 
tained vnder the lines C Band D B twife andvnto the fquare whiche ixmade 
of lineC D . Put the {quare which ismade of the line D A common vnto them 
both. VFVherfore the fquares which are made of the lines CB, B D;and D 
A, are equall onto the reétangle figure contayned vnder mS 
the lines C Band BD twife, and vnto the fquares which A 

are made of A D and D C.But to the fquares whiche are 


made of the line AB: for th angle at § point D is aright 
angle. And vnto the {quares whiche are made of the lines - 
A Dand D Cis equall the fquare whiche is made of the 
line A C(by the 4-.of 9 firft ):-wherfore the fquares which 
are made of the lines C Band B A are equal to the fquare 
which is made of the line A Cand to that which is contaie 
ned bnder the lnesC Band BD twife . VVherforethe 3 -5 c 
fquare-which is made of the line A C beyng taken alone is leffe then the  [quares. 
‘which are made of the lines C Band B A by the rectangle figure , which is cone 
tained vnder the lines C Band BD twife. In rectan gle triangles therfore the 
fquare which is made of the fide that fubtendeth the acute an gle ss leffe then the 
Jquares which are made of the fides which comprehend the acute angle , by the 
rectangle figure ‘which is comprehended twife bnder one of thofe fides which are 
about the acute angle;pon which falleth a perpendicular line , and that which 
is inwardly taken betwene the perpendicular line and the acute an gle: which was 
required to be proued. j 


q AC orollary added by Orontius. 


Hereby is eafily gathered, that fuch a perpendicular line in reCtanglé triangles 
falleth of neceffitie vpon the fide of the triangle, that is, neyther within the trian- 
gle,nor without. Butin obtufeangle triangles it falleth without,and in acuteangle 
triangles within . For the perpendicular line in obtufeangle triangles, and acute- 
angle triangles can not exactly agree with the fide of the triangle : for then an ob- 
ne & an acuteangle fhould be equal to a rightangle,contrary to the eleuenth and 
twelfth definitions of the firft booke . Likewife in obtufeangle triangles it can not 
fall within,nor in acuteangle triangles without: for then the outward angle ofa 
triangle fhould be leffe then the inward and oppofite angle,which is contrary to 
the 16.of the firft. vain n 

And this is to be noted,that although properly an acuteangle triangle, by the 
definition therof geué in the firft booke,be that triangte,whofe angles be all acute: 
yet forafmuch as there is no triangle,but that it hath an acute angle,this propofiti- 
on is to be vnderftanded,& is true generally in all kindes of triangles whatfoeuer, 
and may be declared by them,as you may eafily proue. Ti 


| of Euclides Elementes.  Fol.8o. 
-i Thez Probleme. The 14.Propoftion. 
Vnto arettiline figure geuen to make a fquare equall, 


3 


fo A Vppofe that the rectiline figure genen be A .It is required to make a 
A Jquare equall-ynto the rectiline figure A. Ma ke(by the 45- of 5 firft) Confiruttion.. 


` 


TAA hozi the rectiline fizure A an equal rectangle parallelogramme PC 
== D E. Now if} line B E be equall ynto the line E D then isj thyng 

done whiche was required: for vnto the .. .. 4 
rectiline figure A is made an equal 'fquare. Trae 2 
BD.Butif not one of thefelinesBE 
is E D the gréater. Let B E be the greax 
ter and let it be produced yntoy point E. ` - 
And(by the 3 of the firft) put pnto ED 
an equallline E F . And( by theso. ofthe 
firft ) denide the line B Finto twoequall 
partesinthepoint G. And makingthe > ` 
centre thepomt G 5 and the SpaceG Bor 
GE deftribe a femicircleB HF. And’. 
(by ther. peticion )extendthelneDE -J 
bnto point F. And(bythez-peticion) .,./°. A 
draw a line from G to FL. And forafnuch fo: 
as the right line FB is desided into two" i 


Demonfirati 


equal partes in the point Gand into two ynequal partes in the point E therfore 
(by the 5. of the fecond )the rectangle figure comprehended vnder the lines BE 
and E F together with the [quare which is made of the line EG,is equall to the 
[quare which is made of the line G F . But the line G Fis equall ynto the line G 
H. VV herfore the rectangle figure comprehended vnder the lines BE and EF 
together with the {quare which is made of the line G Eis equall to [quare which 
is made of the line G EL. But nto the [quare “which is made of the line G Hare 
equall the {quares whiche are made of the lines HE andG E ( by the 47. of the 
first. VV herfore J which is contained nder $ lines BE and EF to gether with 
J {quare which is made of G E is equall to ĝ fquares which are made of H E and 
G E.T ake away the fquare of the line E G common to them both . VV, herfore 
the rectangle figure contained vnder the lines BEG E Fis equall to the fquare 
which is made of the line E H. But that whiche is contained onder the lines B 
E and E Fis the parallelogrammeB D, for the line E Fis equall vnto the line. 
E DVV herfore the parallelogramme B D is equall to$ '[quare whiche is made 
of the line FH E . But the parallelograme B D is equall ynto the rectiline fi igure 
A.VVherfore 5 rectiline figure Ais equall to the jquare which is made of 9 line 
FLE . VV herfore vnto the rectiline figure genen A , is made an equall [quare 
defcribed of the line E Hi: which was required to be done. 


q The ende of the fecond Booke 


of Euclides Elementes. 


The argument 
of this bookes 


“The dini booke of Bu 


clides Elementes. 
ge E IFN His Hird pees of Fudlide Aaa 
f Se \of the moft perfect figure, which is ‘acirele. Where- 
l a E L | fore i it is much more to be eftemed then the two 
YW Sy KOS el | bookes goyng before, inwhich he did fet forth the: 
A 1S moft fimple proprieties of rightlined figures . For: 


Gea fciences take their dignities of Fthe worthynes of the’ 
ax matter that.they enitreat of But of al figures the circle. 
\ is of molt abfolute perfection, whofe proprieties and 
pi 'pafions are here {et forth;and moft certainely dem6- 
# ftratèd . Here alfois entreated of right lines fubten- 
=- “ded to arkes i in circles : alfo of angles fet both atthe: 
circumference and at the centre ofa circle and'of the varietie “and differences of 
them: Wherfore the readyng of this bookie , isvery profitable to the attayning to 
the knowledge of chordes and arkes.It teacheth moreouer which are circles con- 
tingét,and which are cutting the one the other-: and alfo that the angle of contin- 
gence is the leaft ofall acute rightlined angles:and that the diameter ina circle is. 
the longeft line that can be drawen ina circle. Farther in it may we learne how, 


M 
-a 

Bak 
e TK 
wg 


__ three pointes beyng geuen how foeuer(fo-that they benot fetina right line) may. 
“2 be drawen a circle paffing by them all three, Agayne,how in a folide body, as ina. 


The firft defi- 


nition 


Why circlet 
take their 
equality of 
their diame- 
ters or femi- 
diameters. 


his one point namely A faftened,and the other end namely! Eto mone round till 


Sphere,Cube,or fuch lyke,may befound thetwo oppofite pointes . Whiche is a 
thyng very, neceffary z and commodious : chiefly for thofe that {hall make inftru- 
mentes fernyng to Fe SeA other artes. 


` Definitions. 
"Equals oat are fuch, whofe diameters are equall, or whofe 


hnes drawen from the centres are equal, 


~ The har A a B are equal, i Fest diameters namely, E Fand C D beequalizor if 
their femidiameters , whiche are lynes djayen from the center to the circumference; 
pe A F arid B D beequall, 


.1 The reafon. = circles 
take theyr equalitie , of the e- 
qualitie of their diameters or 
femidiameters is , for that a 
circle is defcribed by one re- 
uolution or turnyng about of 
the femidiameter, hauing one 
of his endes fixed. Asif you — 
imagine thelyne A Eto haue. 


it 


ee 


of Euclides Elementes. Fol8. 


` fteome to the place where itbegi to moueé "itthal filly deferibé the whole circle, 
Wherefore ifthe femidiameters bee ge the circles of po io y alfo be 
eguall: and alfo the diameters, $: ee 


ie 


By thys alfo is knowen the definition of ‘vnequall circles, 


Circles whofe diameters or fe +f dikat are “aneipal, are P unequal . end that civéle 
which hath the greater diameter or femidiameter, i is the 3 greater oct ‘ and that circle which bate 
the leffe diamseter or oe a thi 7 eke wr 1 O + aA 


EDA A e o A e As 2 D a ae 3 a ag 
ees, 


As the circle LM is greater 
then the circle IK, for thatthe 
diameter L Mis greater then the 
diameter I K:or for that the femi- 
diameter G Lis greater thea the 
femidiameterH I, 


=y 


eAri right ina Sarde to touch acircle,which touching the ‘Ec 
cle oa being produced cutteth it not. 


Asthe slehtlyne® F drawen, from the point E „and paflyng by a point of the ee 
namely by the point G to the point F on- 
ly toucheth the circle G H, and cutteth ie 
not,nor entreth within it. Fora right line 
entryng within a circle,cutteth and deui- 
deth the circle. As the right lyne K Lde- 
uideth and cutteth thecircle KEM, and 
entreth within it: and therfore roucheth 
it in two places , But a right lyne tou. 
chynga circle,which is commonly called . 
acotingent lyne,toucheth the circle Onge pzy A 
lyin one point 


E 6 o r 


> Greles arefayd to touch the one the other, which Vag tie 
one the atber cut not the one the other. 


As the two circles AB and BC touch the 
one'the other . For theyr circumferences... 
touch together in the poyntB. Butneither of . 
them cutteth or deuideth, the other. Neither 
doth any part of the oné enter within the oe 
ther.And fucha touch of circles is euer in one 
poynt onely : which poynt onely i is ‘common 
to them both „As the poynt Bisin the confee 
rence ofthecircle A B,and alfgisia the citcite te 

ference of the circle BC, 


; pe Aaj Circles 


g Definition oF 


Yneguali erre 
¢lefe 


Second deffo 
Bitir 


- Acontigens 


nfa 


eine ‘on 


Te South of 
circles is euep 
57 one poing 

nelye , 


_. Lhethird Bocke 


Circlesmay Circles may, touch together two maner of wayes, either outwardlythe one. 
sher tome. WH9ly without the other : or els the one being contayned withinthe other. , =- 
merofwayess = AsthecirclesDE and DF: ofwhichtheoneDE contay= © C 
neth the other, namely D F: and touch theone the other in 
. the poynt D-and that onely poyntis common to them both: 
neither doth the one enter into the other . Ifany part ofthe _. 
: @Ne enter into any part of the other,then the one cuttethand * 
dguideth the other , and toucheth the one the other noti 
one poynt onely as in the other before, but in two pointes, `^ 
.. and haue alfo a {uperficies common to them both. As the cir- 
cles G H Kand ALK cutthe one the other intwo poyntes 
Hand K:and the one entreth into the other : Al- 
fo the fuperficies H K is commonto them both: 
For itis a part of the circle G HK, andalfo it isa 
partofthecircle WL K. -A 
G- il 


Fourth defi- Right lines inacircle arefaydto. N NZ 

K” be equally distant from the cen- ~ sd 
tre,when perpendicular lines drawen from the centre ynt 
thofe lines are equall. eAnd that line is fayd to be more di- 


Stant,vpon whom faleth the greater perpendicular line. 
af ká’ (er) te: ç 


_ .Asinthe circle ef BCD whofe centre is E, thetwo lynes |p 
- ABandC Dhaueequall diftanee ftom the centre E : bycaufe \ 
that the lyne £ F drawen from the centre E perpendicularly - 
vpon the lyne 4 B,and the lyne EG drawen likewife perpendi- 
larly from the centre E ypon the lyne CD are equall the oneto ` 
theother . Butin the circle HÆ K L M whofe centreis Ņ the 
lyne # K hath greater diftance from the centre N then hath 
thelyne L M : for that the lyne O N drawen from the centre ~ 

N perpendicularly vppon thelyne H Kis greater then thelyne 
N_P whichis drawen frö the centre N, perpendicularly vpon 
the lyne L e, : l 


_ Solikewife inthe other figure thelynes 4B and D Cin the 
eirclee-4 BC Dare equidiftant fromthe centre G,bycaufe the 
à JynesOGandG P perpendicularly drawen from thecentre G 
vppon the fayd lynes 4B and DCare equal! . And thelyne. 
` A Bhath greater diftance fromthe centre G then hath the 
thelyne EF , bycaufethelyne OG perpendicularly drawen 
from the centre G to the lynee4 B is greater then the lyne Æ 
G whiche is perpendicularly drawen from the centre G to the 
lyne EF. m 


BC 


Fifedefnie A fef ion or fegment ofa circles is a figure cõprehended'vnder. 


bie E f . met a MS ot | = 
aright line and a portion of the circumference ofa circle. 
| peg na o Wi 


Ee 


a A A 
i a 


At a a ae: 2 
es ofEuchdes Elemente. .-  Fol.82, 
-Asthefigure.4B.Cis afedion of a-circle © ae 
bycaufe itis comprehended vnder the right 
lyne AC and the circuniferencéofa circle 4 ` 
B.C . Likewife the figure D E.Fis afedion of /. 
a circle ;.forthatitis comprehended ynder: 
therightlyne DF, andthecirciiferenceDE..\. a au a F. 
F. And the figure 4 BC for thatit cotaineth + \——— ahs e: 
within itthe centre ofthecircle iscalledthe 4. — | 


greater fection of acircle: and the figure. D E Fis the leffe fection of a circle , bycaufe 


itis wholy without the centre of the circle as it wasnotedin the 16, Definition of the 
Grit bookes +7 - =e ad val ree yt a 


«An angle of a fection or fegment, is that angle whichis con= fie ai 


tayned ynder a right line and the circuference ofthe circles 


_Astheangle AB Cin the fe&ion AB Cisan angleofa fec~ :. 
tion, bycaufeitis contained of the circumference B-A C and 
therightlyneB C . Likewife the angle CB D isan angle of the - 
fection BD C bycatife itis contayned vnder the circumference 
BDC,andtherightlyneB C. And thefe angles are commonly 


A 


Mixs angiese 


called mixte angles; bycaufe they‘arecontayned vader aright | 
lyne and a crooked And thefe portions of circumferences are . 
commonly called arkes,and the right lynes are called chordes,. ` Arkes. 


ot right lynes fubtended, And the greater fection hath etier the D Npn 


; _ Chordet, 
greater angle,and theleffe fection the lefle angle, 


v An angles Jad tobeina fettionsbe in the circumference iS Suienthides 
taken any poyat,and from that poynt are drawen right lines frii 
tothe endes of the right line which is the bafe of the fegment, ` 
the angle whichis contayned under the.right lines drawen 
from the pont, is C Lay adto be anangleina Jettion. 


. Astheangle AB Cis an anglein thefe@ion ABC ,bycaufe ~ ' æ 
fromthe poynt B-beyngapoyntinthe circumference A BCare’~" x 
drawen two rightlynes B Cand B A tothe endes of the lyne AC ™ - 
which is the bafe of the fe&ion AB C's Likewifé the angle ADC “"/ 
is an angle in the feCtion'A D C, bycaufe from the poynt D beyng “{ 
in the circiiference A D Care drawentwo right-lynes,namelv,D 
C & DA totheendes of the right line A C whichis alfo the bafe © N = 
to the fayd fedion A D C.So you fee, itis not all onetofay, an ane - Sw Di 4 
gle ofa feGion,and an anglein afe@ion.An angle ofafedtioncé-". °° P Difer ae? 
fifteth of the touch ofaright lyne anda crooked, Andan angle < b: "E S an E oles 
ina {ection is placed on the circumference y and ig contayned of two tight lynes. Alfo “r m 
the greater fection hath init the leffe angle, and the leffe Gion hath in ic the greater of an angie 
PAS a k jk n a e Settiona 


But when the right lines which comprehend the angle do re- nists def. 
ceateany circumference of acircle,tben that angle isfayd to "o 
ET -becorre/pondéntsand to pertaine to that circumference. 7 e 

tine —— Aaij,  Asthe 


Ninth defi- 


ition. 


` dynes A Band A C ( whiche contaynie that angle and the circumfes\ 
` gence receaned by them, : 


Tenth definie 


tion. 
Two defini- 


tions. 


Farf 


Seconda 


o iiir teaee ° 


As the rightlynes B.A andB C which containe the angle AB. ~ 
‘C,and receaue the circumference AD Ctherforethe angleAB || 
Cis fayd to {ubtend and to peftaine to the circhiference ADC, 
And ifthe right. lynes-whiche. caufe the angle, concurre in the 
centre of acircle : then theangle is faydto bein the centre ofa 
circle, As the angle E F D is fayd to bein the centre ofa circle, 
for that it is comprehended of two-rightlynes FE and FD: / 
whiche concurre and touch in the centre F. And this angle likewife 
fubtendeth the circumference EG Dz: whiche.circumference alfo, | 
j the meafure of the greatnes of the angle E F D, N 


h Rel $ 3 ey ad dia N > iji sti 
T AS etlor of a circleis( an angle being fet at the 


centre of a circle) a figure contayned ynder the right lines 
which make that angle and the part of the circumference re» 


ceaued of them. 


B i 
~: -Lake Jegmentes or fetfions of a circle are thofe, which bane 
~ equall angles,or in whom are equallangles. ` 


< Here are fet two definitions of like feGions of 
‘a circle: The one pertaineth to the angles whiche 
are fetin the centre of the circleand receaue the 


Asthe figure AB Cisa fe&or ofa circle, forthatit hath an angle l 
at the centre,namely the angle B A C,& is cõtained ofthe two right! 


4 


ly BC D,and FG H, for that the angle B A Cis equall tothe angle FEG. 


Alfo by the fecond definition. if B 
AC beyng an angle placed in the cir- 
cumference of the feGion B C A be e+ 

„angle ED Fbeynganangle inthefe- - 
‘&ion EFD placedin the circumfe- ` 

: rence, there are the two fections B C 
-A sand E F Dilyke the one to the o- | 
‘ther ,Likewifealfoif theangleBGC - 

“beyng inthe fection BCG be equall ~ | 
~ to the angle EH F beyng in the feaioa ver Bu 
-EHFthetwofedionsBCGandEF = = = m- 
“Hare lyke. And {ois it of angles beyngequall in any.poynt of nacii z p 
oak ee Inge i uclide 


ts 
A 
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- Euclide defineth notequall Se&tions:for they may infinite wayes be deferibed. 
For theréimay vppon vnequall right lynes be fet equall Sections (butyetin vne- 
quall circles) For from any circle beyng the greatet,may be‘cut ofa portion equall 
tö a portion ofan other circle beyng the leffe. But when the Sections are equall, 
aiid are fet vpon equall right lynes , theyr circumferences alfo fhalbe equall. And 
_tightlynes beyng deuided into two equall partes, perpendicular lynes drawen 
fromthe poyntes ofthe diuifion tò the cits. > 3 hee eoa 
cumferéces {halbe equall. Asifthe two feåi- ie 
ons ABCand D EF, beyng fet vppon equall = mr 
ryghtlynes AC & DF, beequall: thep'if echof ect 
the twolynes 4 C & DF be deuided into two e- 
uall partes in the poyntes G and 4’,.& from the. 
fayd poyntes be drawen to the circumiferences . 
two pempendiculardynes ng 2nd B47 sthe fayd, \o whi, 
perpendicular lynesthalbeequall, ~~ a G “PERDI MAS © Ee 


aS SRY i tA COA Aang ayy n, E EAS 
ST be Probleme. The. Propofition = 


To finde out the centre ofa circle genen = ` 


l | 


i; OS Baile 


Z V ppofe that there bèa circle g 
|| red to finde out the centre of the cir C. Dix 
aright line at all aduentures, and let the fame be AB. 


e 


ehen ABC. It is requi- 
e circle ABC. Draw mit 


Why Buelite 
defineth not 
equall Sečti- 
Onse 


Conftrustions 


HEN | And (by the 10. of the firft ) deuide the line A Binto two ` 


x lequall partes in the poynt D: And( by the 11.0f the fame) 


É A SELAI D Cer (by the fecond petition extend D Cyntos point 
E: And (by the 10. of the firft) deuide’ .. AGnF edj 


the line C E into two equall partes in. 
the poynt F.T hen Lfay that the point 
F is the centreof the circle ABC. For. . 
if it be not let fome other point namely. >f 
G be the centre. And (by the firft petis ? 
tion)draw thefe right lines G A;,G D; 
and GB. And for afmuch as ADas : 
equall to D B, and DG is common... 
yato the both; therefore thefe two lines `- ) 
AD and DG are equall to thefe iwop st. een laio vat h 
lines G D and D B;the one to the other and ( by the 15. definition of the firft) 
the bafe G A is equall to the bafe GB. For they are both drawen from the cen- 
tre G to the circumference : therefore (by the 8. of the firft.) the angle ADG 
as equall to the angle BDG. But when aright line ftanding bpon a right line 
- maketh the angles on eche fide equall the one to the other ; eyther of thofe angles 
1 (by the 10. definition of the fir/t) isa right angle. VV berefore the angle BDG 
re re 


thea 


/ ee Qe al fro the poynt D raife-vp onto ABa perpendicular line 


o Demouftra- 
y Sion beading 
- Boanimpof.— 


fbilitie, 


Correlary. 


Demonfirae ` 
x 


gi leading to 


an impofjibi- 


tie. 


‘The third’ Book w> 


isa aright angle: buty angle FDBisa Ifo a right angle by conftruttion. KKI hers 
fore(by the 4.. petition )the angle FD B is equall to theangleB D G the greaz 
ter to the leffe , which is impofsible .VVherefore the poynt G is not the centre of 
the circle A BC. In like wife may we proue that no other poynt befides F is the 
centre of the circle ABC. Vi Poe the poynt F is the centre of the cir cle, 
ABC: > igh Was required to be done. 


ee i 


Col 


Hereby it is man eriba ifinacircle a rie line d rage 
aright line into two equal partes and make right angles oneche 


fi devin that right line which deuideth the other Ma into tW0 e- 
pa partesis the centreofthecircle. | 5s, aw. pon 


ST he i Terie The ENTAR ition: o + 


nu Tfinthe circieference of a circle be takë two pontes at all ad 


ventures : aright line drawen from the one parc to tye athek 
Jall fall: within thecirele. =° | ! 


Vppofe that therébe a de ABC. Andi in the erapr thers 
x of, let there be také at all aduentures thefe two poyntes Aer B: Then 
QSA L fay that a right line drawen from Ato B fhall fall within the circle 

AS 4 BC. For if it do not let it fall without the circle as the line AEB 
doth which if it be posible imagine to be a right line. And( by the Propofition 
going before )take the centre of the circlesaind let the fame be D.And{ by the first 


` petition )draw lines from D to A,and from D toD. And extend D F to E. And 


` for afmuch as (by the 15. definition of 3 firft) - 


D Ais equall pnto DB. Therefore thay ans 
gle D A Eis equall to the angle DBE. And 
for afmuch as one of the fides oft the triangle 
D AE, namely the fide AEB is produced, | 
therefore (by the 16. of the firft ) the angle 
D EB is greater then the angle DAEBut \ 
‘the angle 3) AE is equall pnta the angle 
DBE.VI Vherfore the angle DEBis grede 
-ter then theangle D B E. But (by the 8af |... 


the firft) nto the greater angle is ‘fublended | E 
< the greater fide. V Vherefore thefide D Bis. 


ae then the fi de D B. But( by the 15. defition oft the fifi ibe iia D Bi js 
> equal 


of Euclides Elementes. Fol.84., 

egual ynto the line D E. VV herfore the line D F is greater then the line D E; 
namely, the leffe greater then the greater: which is unpofsible. VV herforea right 
line drawen from Ato B falleth not “without the circle. In'like fort alfomay we. 
prone that it falleth not in the circuniference : VV herefore it falleth within the . 
circle. If therefore in the circumference of a circle be taken tivo poyntes at all ade 
uentures: aright line drawen from the one poynt to the other fhal fall within the 
circle: which was required to be proved. ` a pé 


..., SeTher,Lheoreme. = Thez Propofition 
Tina circle aright line pafing by the centre do denide ‘an o- 

ther right linenot pafing by the cetreinto two egual partes: 

it fhall deuide it by right angles . And ifit denide the line by 

right angles it hall alfo deuide the fame line into tio equall 

Dares ee aa ee i 
al Vppofe that there be a circle AB C, and let there be init drawen yz, fief pare 


| Dewonstra- 
tion, A > 


thefe two lines EF FB. Andthebae EA . 
is equall ynto the bafe E B(by the 15. definie | 
tion of thefirft ). VV herefore( by the 8. ofthe. 
firft) the angle AFE is equall to the angle =. >. pr 
-BF E. But when aright line Standing vpon a right line doth make the angles 
ion eche fide equall the one to the other eyther of thofe angles is (by the 16.definte 
tion of the firft a right angle VV herfore either of thefe. angles AFE BFE 
‘as aright angle. VV herefore the line CD pafsing by the centre, and deuidin 1g the 
line AB not pafsing by the centre into two equall partes maketh at the point of 
the deuifion right angles... ix a -Ani 


: Bat now fuppofethat the line CD do deuide the line AB in fuch fort that it The fecond 

maketh right angles. [hen I fay that it deuideth it into two equall partes, that ? a wr 

159) the line | AF isequall ‘bato the line F B, For the fame. order of conftruction 4 ee 

ivemayning for afmuch as the line E Ais equall vrita the line EB (by the 15. des tien” 
w l i l Aa.iiy. finit 10n 


+ 
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inition of the firft). Therefore the angle: E AF is equall ynto the angle BEBE, 

(by the 5 « of the firft). And the right angle A FE is (by the 4. petition) equal - 

to the right angle B FE. VV herefore there are two triangles E AF, E BF 
haning two angles equall to.two angles gz one fide equall to one fide, namely the 

” fide E F which is common to them both and [ubtendeth one of the equall angles, 
wherefore ( by the 26. of the firft) the fides remayning of the one,are equal pne. 
to the fides remayning of the other . VV herefore the line AF is equall nto the 
dine FB. If therefore in a circle avight line pafsing by the centre do denide an. 
` other right line not pafSing by the centre into two equall partes , it fhall deuide it 
` by right angles. And ift denide the line by right angles it {hall alfo denide the, 
fame line into two equall partes : ‘which Was required ta be demonftrated. . i 


= SeT he3: Fheoreme. The s:Propofition. = 


Ifin a circle tworight lines not pafling. bythe centre, denide 
the one the other : they hall not denide eche one the other 
into two equall partes. ae”, 


A Vppofe that there be a circle ABCD, and let there be in it drawen twe 


33 p 
i cay 
A AR 


py right lines not pafsing by the centre and deniding the one'the other and 
S et the fame-be AC and BD, which let denide the one the other in the 
pont E. Then I fay that they demde not eche CA iE isyan iT 
‘Demonfire- the one the other into two equall partes. For if ©.’ 7 
ee A it be pofsible let them devide eche the one the 
fibilities . other into two equall partes, fo that let AE be . 
> equallynto ECG er BE pnto ED. And take 
the centre of the circle ABCD , which let 
be BF. And ( by the firft petition ) drawaline | 
from F to E. Now for afmuch as a certaine 
right line FE pafsing by the centre deuideth 
an other line A Chot pafSing by the centre into vies 
two equall partes it maketh where the demfiz © w5 5ni a7 
‘onis right angles (by the 3. of the third ). VV herfore the angie FE Ais avight. 
angle. Againe for afmuch as the right line FE, pafSing by the centre; denideth 
the right line BD not pafSing by the centre into two equall partes therefore( by 
the fame jit maketh where y deuifion is right angles. V Vberfore the angle FEB 
is aright angle. And it is proned that the angle -FE A is aright angle. KV her- 
fore( by the 4. petition ) the angle FE £ is equall vnto the angle F E B namel 
the leffe angle bnto the greater : ‘whichis impofsible. VV berefore the right lines 
ACand®B D denide not eche one the other into two equall partes. Uf therfore in 
a circle two right lines not. pafsing by the centre, denide the one the other hal 
: EAE EAAS Maa r cogs Wit! ce |S aeuenieg 


as 


“RRS 


of AROE. ‘Fol s. 
fol not deuide eche one the other into tivo equall partes: “which was required ta 
‘be‘demonftrated, - Sane! voa eaoat me. ee 


‘In this Propofition are two cafes.For the lines cutting the one the other,doey- Typo ea fes it 
ther,neyther of them paffe by the centre,or the one of them doth paffe by thecen- shis Propo- 
tre,& the other not. The firft is declared by the author. The fecondis thus proued, ` /ition. l 


= Suppofe that in the circle ef BCD the line . 
BD palling by the centre doe cut the lineev#C 
not paling by thecentre.ThenIfay thatthe lines -` 
e4C and 8 D donotdeuidetheonethe otherin= » 
to two equall partes, For by the former. Propofi- 
tion the line B D paffing by the centre and deui-* ° 
ding the line eC into two equall partes, it fhall 
alfo deuide it perpendicularly. And for afmuch asis 
the line 4 C deuideth the line B D into two equall 
partes & right angled wife:therfore bythe Correls 
lary of the firftofthys booke,the line e4 C paffeth | 
by the centre of the circle : whichis c6trary to the 
fuppofition, Wherforethelinese4# Cand B Ddo - 
not deuide the one the other into two equal 
partes : which was required to be proued, 


i » Confiruttion 
«> for the fecond 
os) Cafès 


` Demon trax 
tign. 


5 grea. Tiam They Prepon, 
~ Hftwo circles cut the one the other,they hane not one and the 
fame centre. ` aoe, y 


NER ppofe that thefe two circles. 
goa) ABC, and CBG do cut the: ~+ 
ANES one the other in the poyntes € 
and'B. Then I fay that they hane not 
one ¿y the fame centre.For if it be pofSia 


Confiration. 


_ Demonfira- 


ble let E be centre to them both.And(by - \ 36 leading to 
the firft petition) draw a linefrom Eto = \ ip baa Us, 
C. And draw an other right line EFG . ' ii 


at alldduentures.And for afmuch asthe ~~ Le 
poynt Eis the centre of the circle ABC, ie 
therefore ( by the 315. definition of the . YORA’ 
first the line ECis @quall pnto the line -TEIE JE a aa. 
EF. Agayne for afmuch as the poynt E is the centre of the circle C BG, theres 
‘fore( by the fame definition )the line EC is equall nto the line EG. And itis 
proued that the-line EC is equall vnto the line E F: wherefore the line E F alfo 
is equall ynto the line E G namely the leffe nto the greater : which is cers 
ble. VV herfore the poynt Eis not the centre of both the circles AB Cer C BG. 
Ui like fort alfo may we prone that no other poynt is the centre of both the fayd 
. circles. 


Demon|ira- 


tion ‘leading 
éo an impof~ 


fbiities - 


Two cafet Ñn 


in thys Pro- 
 pofiteone 


Ene FB: “wherefore the line F 7 alfo is es 


centre: which ® was ER to be ee ae 
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circles Sf ric two circles: cut-the.one the other. z: S bate not onband the 


fame centre : which was required to be proued. Awe is kra 


then T bes. Lheoreme. The 6: Prop ition, 


Hem diveles touch the one the ober tho bane n not one and 
Ret Sad Pi os sat a E 


3 Di i Miri MEF Bbs ' 


> - Fo 


ye cs much as sie pyre Fiste cens. ore 
tre of the circle AB C,therfore(by the r5: © 4 
definition of the fir S)the line FCiseguall ff. 
bnto the line FB. Agayne ‘forafmuch Sp. 

the poynt Fis the ar of circle CD E, 
therefore (bythe fame definition’) the line: ' 
FC isequall ynto theline FE. Andit is 
proned,that the line FC is eguall ynto the, 


quall nto the line FB, namely the leffe 


| Spntoy greater: whichis impofs ible VV here. 


fore the poynt F isnot the centre of both the circles. ABC and CDE. Ta like 
fort alfo may we prone that no other poynt 4s the centre of both the fayd circles. . 
I if therefore two circles touch the one the other : Vo hane not one eee the fame J 


E ae. Oe ek a : vag ss 


“Ta thys onan tion. are two Pease for the: circles 
a the one theother,may touch eyther within or 
without. Ifthey touch the one the other within, then is it 
by the former demonftration manifeft, that they haue not 
both one and the felfe fame centre. It is alfomanifeftif A| ` 
they touch the one the other without : for oes rie cen- k 
tre is in the pidii gi a circle. SG) kt oie * in 


s ai i, 
Bir e “4 4 k a 7, gi 
-E = r By 


` seThe 6 - orea Fhe J Prop tion. + . 


a the diameter ofa circle 4 craken any pont, whichis isnot 
-` the 
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~~ shecentre ofthe circle, andfrom that poynt: be dramen vnto. 
the circumference certaine right lines s the greatest ofthofe . 
-lines fhall be that line wherein is.the centre, and the lef 
Jhal be therefdue of the fame line.And of all the other lines, 
‘that which is nigher to the line. which paffeth by the centrets 
greater then that which is more distant. And from that point - 

can fall within the cixcle onech fide.of the least line onely two, 
equallrightlnes a n. a CA a 


IK ppofe:that there be acircle ABCD: and lepthe.diameter thereof 

be AD . And take in it any poynt befides the centre of the circle,and — 

Alet the fame be F.And let thecentre of the circle( by the, «of third) Conftrattion. 
= be the poynt E. And from the poynt: E let, there, be.drawen Yntothe . | 
circumference ABCD thefe right lines FD, E Cand EC. Lhend faythae~ 
the line F Ais the greateft:andthelme = > = ee ae 

FOD isthe left. Andof the otherlinesy = oo Ser 

the line FB is greater then the line FC, -fo f. 
and the line FC is greater then the line. 
FG. Drawe (by the firft petition )thefe. 


right lines BE,CE, andG E. And for = The firff pars 
afmuch as( by the 20. of the firft in enee, * vs ee Propee 


ry triangle two fides.are greater then 

the third,thereforey lines E Band EF 

ave greater then the refidue , namely — 

then.the line FB. But the line AE is es | 

quall onto the'line BE (bythe defies > n 0 

nition of the firft ). VV herefore the lines BE and E F-are.equall onto the line 

AF VVherefore the line AF. ts greater then then the line BF. Agayne for 

afmuch as the line B E is equall yato C E (by the 15. definition of the firft Jand 

the line FE is common vnto them both, therefore thefe two lines BE and EF 

are equall nto thefe two C E and E F . But the angle BE F is greater then the 

angle CE F .VVherefore ( by the 24.0f the firft) the bafe BF is, greater then 

the bafe CF; and by the fame reafon the line C Fis greater then the line FG. — 

Agayne for afmuch as the lines. G Fand.FE are greater then the line EG ( by Second pert. 

the 2o.of the firft ) But (by the 15.definition of the firft )the line EG is equall 

pnto the line E D : VV herefore the lines GF and F Eare greater then the line 

ED, take away E Fwhich is comon to thé both, wherfore j refidue G Fis grea- 

ter then the refidue FD : VVherefore the line F A is the greatest and the line 

F Dis the left and the line FB is greater then the line F C,and the line FC 
a į PEE T T me greater 


` Demonfires 
tion, 


R ` 
d 


“4 
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Thirdpart. is greater then the line FG: Now alfoI fay that from the poynt F there tan be 
drawen onely two equall right lines into the circle ABCD oneche fide of the 
leaft line namely ED . For (by the 23. of the firft) bpon the:right line genen | 
EF and to the poynt in it namely E, make 'ynto the angle G E F an equall ane 
gle BE H: and(by the firft petition draw a line from F to H. Now for afmuch 
as(by the 15 definition of the firft) the line EG is equall pnto the line EH, 
and the line. E F is common nto them both, therefore thefe two lines GE and 
EF are equall bnto thefe two lines HE and E F,and (by conftruction ) the 
angle GE Fis equall ynto the angle H EF .VVherefore(by the 4.0f 9 firft) 

Thisdemone the bafe FG is equall vnto the bafe FH. I fay moreoner. that from the poynt 

firated by ‘eg. F can be drawen into the circle no other right line equall vnto the line FG . For 

rie’ Po if it pofSible let the line F K be equal ynto the line FG. And for afmuch as FK 

pofibilie. 4s equall ynto F G. But the line FH is equall Ynto the line FG, therefore the 

n- ~ me FK ts equatlynto the line F H. VV herfore the line which is nigher to the 

"Kine which paffeth by the centre is equall to that which is farther of, which we 
hane before proued to be impofsible. i i . 


Anotherde- `° Or els tt may thus be demonftrated, 
snonftration 


Draw (by the firft petition ) a line from 
pan sfat ' Eto K. and i sie as(by3 Zi dee 
ghor uon nitio of y fir/t) » line GE is equall ynto 
eg. pa an the linef E k common 
bili. to them both and the bafe GF is equall fi C. 
-© pnto the bafe F K, therefore (by the 8. wT ’ 
of the firft) the angle G E Fis equall to a LA 
, theangle KEF. Buttheange GEF ` ooo 
=» ds equall to the angle HE F . VV here» i jel 
fore (by the firft common fentence) the i l 
angle HEF is equallto the angle KEF the lefe nto the greater : which is 
impofsible. VV herefore from the poynt F there can be drawen into the circle no 
other right line equall ynto the line G F. V ane but one onely. If therefore 
in the diameter of a circle be taken any poynt which is not the centre of the cire 
cle and from that poynt be drawen Dnto the circumference certaine right lines: 
the greateft of thofe right lines fhall be that wherein is the centre: and the leaf 
phall be the refidue. And of all the other lines that whichis nigher to the line 
‘which paffeth by the centre is greater then that which is more diftant. And from 
that poynt can fall within the circle on ech fide of the leaft line onely two equal 


night lines; which was required to be proned. a 
nes “s g A Corollary. R 
Hereby itis manifeft, that two right lines being drawen frô any one poynt of — 
g a the diameter the one of one fide,and the other of the other fide,if with the diame- 
tër they make equall angles,the fayd two right lines are equall. As in thys place 
aréthe twolinessFGand FH. i "= T f oN 
AAU < gThe 


i TA of Euclides Bhai. Fol. 87. 
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P Yo pitbone a rele be taken s any boyat, and from th: at piynt be 
~ draweninto the. circle unto the circumference certayne. right 
lines,of which letone be drawen by the centre and let there 
be draven atiill aduentures:: the greateft of thofe lines which 
fall in the concauitie or hollownes of the circumference. of the 
circle is that which paffeth by the centre’: arid of all the otber 
lines that line which is nigher to the line which paffeth by the 
centre is greater then that which is more di liftant But of thofe 
right | lines which end in the conuexe part:of the circumfe- 
rence,that is the oe which is drawen from the poynt to the 
Rie i r ofthe other lines that which is nigher to the 
| leaftis abyaies leffe then that which is more di iftant. And from 
that poynt can be drawven-unto the circumference on ech e7 de 
of the leaft onely two equall right lines. row 


cy Topf 9 the circle geuen be A B GA 
ae Cr withouty circle ABC, take HAP ah 
Ee bint D :and fro 5 y fame point draw 
certain right lines into} circle ynto the ciè, ~ 
cumference, eg let the be D A, D E, DF, 

er D Cer let y line D A paffe petere rk 
Then Lfay, ofj I right lines which falli in: thei 
concanitie of 9 cir cumference. AE FGsyiisg 2 | 
withing arcle, $ greateft is ý which paffeth © 
by 5 centre that 1s, D A.And of thofelines = 
awhich fall: pon J conuex part ofp circumfes 
rence, y y efti ts y} which is drawen frö j point 

D vito y-end: ofydiameter AG. And of the ` 
vight lines falling: win the: curcumferéce, the. 
line D Eis greater then $ line. D Feo the 

dine DF is greater then§ Ly line DC. Vea Art 
the right: hgh which, end in Ly connex part of 

the circuniference j Jis Without j-circle that 


which ismigher vnto, D. Gi left ;is wanie leet then y Sobichis is more vedi ing t, has 
3s ,the nEeD Kis leffethen the line DL and the line DLis lefe then the line 
D ie Leake (by the firft of the third the centre of the circle ABC, and let the Canfiradiea. 


Bb. fans 


The fir part 
of this Propo- 
fitionte 


The third Boke Mo 


Fane be M: and (by the firft petition) drawe thefe. right | lines MELM EMC, 
MH,ML,and M K. And for afmuch as (by the 15. . definition ‘of the Arf 
the, line A M is eguallbnto the line EM, put the, line MD common to thene 
both: VV herefore the line AD 1s equali Yütöthe nies E M and MD. But 
the lines EM and M.D are (by the of the fr fE). eveater then the line E D: 
4 Vherefore the line AD alfois greater then.thetine.E D. Agayne for afmuch 
as (by the 15. definition of the firft)t the. line M E.is equall ynto:the line M F; 


- putthe line MD common to them both: VV herefore the lines EM andM D 


Second part. 


Third parte 


fh thelines MK and K Dare greater p 
then the line M D . But ( by the 15.de nii, 


are sequal to the lines FM and M'D. said the angle} EMDi is greater | then the 
angle: FMD: VV herefore (by the 19. of the firft) the bafe EDis: greater then 
the bafë FD . In like fort alfo.may Wwe proue-that the line F D is greater then 
the line D.V] Vherefore the lineD Ai is the greateft, and the line D Eis s grea: 
ter then the line D F and the line OF i is greater! a the Li D G a 

' Bnd'for- afmnch ‘as (by the 20. of the A 


tion-of the firft) theline MGi is equall Yne 
tothelme MK. VV herefore the refidue 
KD is greater then} refidueG DVV hers 
fore the lneG Dis i then the line K D. 
And for afmuch as from the endes of one of ` 
the fides of the triangle MLD , namely, = 
ALD are drawen two right lines M Kand 
KD meeting within the triangle therfore ` 
(2 by the 21. of the firft) the lines McK. and 
K Dare leffe then the lines ML LD, 
b which; the line M K is equall onto: shad 1 
line ML . VVherefore the refidue DK = 
is leffe then the refidue DL. In like: fort t 
alfo may we prone that the line D Esis leffe & $ 
theithe line D H . VVherefore thelne «0s isaf 
DG is the left, and the line D Ks is tof then the tine D i, ond the line D L 
is tafe then the line D H. 
` Now alfo I fay that from the pore Oe can be E ‘pnto he AN 
in eche fide of DG the least onely two. equal right l lines. Vpon the right-line 
M, D, andvnto the poynt init M make (bythe:23: of the firft)Ynto the anz 
gle KM D anequall angle D MEB: And (bythe ff petition) drawe-a line 
7 om D toB. And for afmuch as- ( by. the 1celéfinition ‘of the fir§t-) the line 
M B is equall nto the line- MK put'theline: Mi Di P römmon tothe both, where 


+ fone the/e two lines MK and MD are equal cothefe two lines BM. and M. D 


wend p 


-the oneto the other, dud the angle: KM Dis (by the 23-0f the firft Jequallto 


r ie angle B M sy FK hace byt sia Ae ofthe first Ja the Bar D. Kis equall 
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of Euclides ASS; Fol.88. 
Aun OR ; sy: we 
‘Now Lfay E nr pont Do” > 
that fide that the line D Bis, can not i i 
drawen ‘onto the circumference any other 
Line befides DB equal Ynto the vight line. 
DK For if it be pofsible let there be drawen 
an other line befides D B,andlet the fame. . 
be DN. And for afinuch asthe lineD K- 
is equall vnto the lme DN -But vnto the ` 
line D K is equall the line DB:T herfore %7 w 
(by the firft common fentence the lneDB 
isequall "pnto the ime DN. Vi Vherefore tea 
that which 1 is nigher pnto DG the least is 
equall to ý whichis more diftant : VV hich ad 
we haue before proued to beimpofsible. = 
Or it may thus be demonstrated. Draw `>, 
(by the firft petition ) a line from Mto N: © >: 
And for afinuch as ( by the 15. definition of 
the firft) the line KM is equall ‘ynto the apent E a * A 
line MN and theline M D is common to them both. Ai a bof KDi is ee 
quall to the bafe DN (by [uppofition ) therefore( by theg. of the firft. the ane 
gle KMD is equall to the angle D MN But the angle KMDis equall a 
z4 angle BM D . Wherfore the angle BM Dis equallto the "angle NMD, 
the lefJe vnto the greater: which is imposible. wherefore from the poynt D can 
not be drawen vnto the circumference AB Con eche fide of DG the left, more 
then two equall right lines. If therefore ‘without a a circle be taken any punt and 
yom that poynt be drawen into the circle Dito the circumference certaine right 
Hines ofa which leri one be drawën by the centre; and let the rest be drawen' at all 
aducntar og “x the greateft of | thofe ‘right lines Phic) falling Concauitie or holloioe 


mesof the cir rcuamferentce of the caréle i that “phichipe [seth by the Centre. And of 


all the other lines that line whichis nigher to thé'line which pafpeth, by the cene 
We, is ‘greater t thin that whichis snore distant: But oft thofe right lines which end 
ya the conuexe ‘pare of the cir cuniference ; “Phat. line is the lest Which is drawer 
from the p ynt 6 tò thè dimetient Sänd. off the other: lines that Which i is: snighert to 
the leaftis alivajes leffe then that which if more diftant And [ron om that poynt 
tan be driwen nto the civcuipnperenice’ orech fide of et A gee right 
ines: which was? required fo be. proved.” aes TA a i 
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Thisis demgo 
firated by an 

argument leg 
ding to an abo 


> firdity. 


An other dex 
montration 
of the latter 
part, leading 
alfo toan ime 


pofsibilitya 


> This Propolis 


onis commily 
called Canda 
Pauonis. 


T. Carokary 


Confirntiion. 


Demonfires, 
some 


~ 


— Oey: oF Pari 3 

at. PN P Lhethird Booke y 
geuen withoutthe circle, and fall within-the circle, are equally diftant fom the 
leaft,or from the greateft (which is drawen.by the ceñtre) are equall the one to 
the other : butcontrarywyfe ifthey-be vnequally diftant whether they lightypon 


the concauc or conuexe citcumferefice of the circle,they are vnequall, “ na 


ae 


~SapT he 8.Theoreme, © Lhe 9.Propofition. eu 


If within a circle be taken a poynt „and from that poynt be 
drawen ynto the circumference-moe then two equal right 
lines,the poynt takenis the centre of the circles hag 


ones a 


NAI ppofe that the circle be-A BC, and within it let there be taken the 
if pont D. And from D let there be drawen ‘nto the circumference 
{ABC moe then two equallright lines, that is, D4, DB, and DC. 
~ Then I fay that the poynt D is the centre of the circle ABC. Draw 
(by the firft petition )theferight lines © |». >. ee 
AB and BC: and( bythe 10. of the » 
firft-)deuide theinto two equall partes 
in the poyntes E and F: namely, the ~ 
Line AB in. the pont Ezandtheline [A NONE | 
BC inthe poynt. F And draw pines g Coe NY 


s a 
2 a wm y Q 
E Š sb 2s yita 


ED. and ED, and (by the fecond pes. 


tition extend thelines ED and ËD -Au a 
on, eche fide tothe poyntes K Gand » \. As 
ELL: And for afmuch as thelme AE | N o ER 
asequall onto the lne EB and theline o sAN SN 


ED. Js:common. to:them both , theres ovo, yiio jitia ary ai TE 
fore thee two fides AE and ED are equal ento;thefe two fides BE ; and 
ED: and( by fuppofition) the bale D A is equall to the bafe DB. Wherfore 


. (Dy the 8.. of thefrft) the angle AED is.equall to the angle BED. Wherfore 
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esther of thefe.angles AED and BED. is:a right angle. Wherefore the line 
GK denideth3 line. AB into. two equall pastesand makethright, angles. And 
for afmuch as, if ina circle aright Ime deuide another right line mto.two equall 
parkes in fuchfort that t.makethgllorightangles sing line that. devideth is the 
centre bf the omelet by the Correllary of the frft af the third) :Eherjore (by the 
Jane Correllary )ia the lme:G K tethe centreopehacivele ABC And (bythe 
janie reafon jay we proue that in y line HA Ju ss thecentre of thecircle A BG, 


and the right lines GK „and H Ls haue no other poynt common to them both 


OQ hag » pe e o Rt TET a AA AS. em ne Ol e n i 
befides the piynt DoW hereforesthe poynt MVisthe ntre of thétircl ABC, 


A 1 r A g fs Daw By Ai Bek i ie ay RA Re eg 
If therefore Within a circle be taken a poynt atid from that point be draiven Pito 
the circumference more then two equall right tines, the poynt taken is the centre 
of the circle: which was required to be provedi RS 
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| ence Elev. Fol.89. 
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hedtsbingh BM R aira nit 26 VE smbatereeds JEE b abi saai silo) 
si SER there be tabesshitbin the dirclénA. BCuhe | poynt" D. And Sih wha pont An otber de- 
Dievthere bEdranen ungaithe circu ferencoiore then two equal right lines. monttrasion 
namely, D4, D B, and DECT hen I fay thatthe pont: Dis: the contaofe the, al 
circle. For if not, then if it aa. waits Wwe act Hors ks = Bye 
let the point E be the centre zand draw Sl ype FT | 

a line from Dio E,andextendD E to 

the poyntes EmA G Wherefore the. 
line E Gis the diameter of the circle x 
ABC And for a inch asin FG the 
diameter of the circle ABC is taken. 
a poynt, namely D which is not the 
centre of that circle. therefore é ¢ by the 
7 of the thir d) the. line DOI is) grede 
tefi, and the line D Cis greater then AA pala 
dhe lie D Bàn the line Bis. greae se staat EA Ve Doom at 
tea then the line D A. But the lines DC,D B,D ys ave “rs njaah ( ee ofi 
tion): which is impofsible.. Wherefore the pont Ei is not the centre of the circle 
ABC: And in like fort may e prove that no other poynt befides D. Wherefore 
the pont, Ri ji we centre ofthe circle A B C: which was required to be proned. 
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sit) i Ty Ado K on s 
A ager My DTH AA 9. Leaping, we The 10, Propaftion. A D we ee, wi ‘ i . 
a cire le cutteth not a circle iy in j mice pointes ni chet to. A E 


a Qf A itke pofs ei. let the circle AB B va tnt the fA D È p in mo pointes 


fi; 
ESN 


Dem—monfira- 
S.then two that is in P; G, Hye FE, And drape lines fo Bi to G, andj yom tion leading 


E B to H. And{ by A 10. cof ‘Be Ff epic either ay salna BC BG. g B E a fit Hef! of 
into two equall partes,in§ pointes” X SR niet ae i à 
Kand L TAMIR the Wof the | T “a2 
PE) from the poynt K rafevp 
pnto $ line B H a perpendicular 
line — and likewife ‘from the 
en L raife vp vntoylneBC z3 
acpstnendioler ine. Ee Msand 
ve the line C. es to the ated 


pnan, 


uit “i in A 


Another deo 
monfiration 

ofthe fame 
leading alfo 
toan impofs- 
builie. 


„ the.third) K is the centre of the circle. 
CODEF.: And the poynt K isthe centre. 


asi The third’ Boke” e 


in 7 line AC isthe centre.of the circle ABC «Agayne for afmuchasin the 
Jelfe ‘fame circle A BC the right line N X thati is, the line ME denideth the 
right line BG into.tivo equall partesand ‘maketh right. angles, therefore( bythe 
third of the third)i inthe line N Dis: nee centre: ie oft dra 2 4 BC; sdi ii 


` proned: that it issalfo.in the. lmessi p n e VIO E a eu RS i 


AC. And thefe. two right lines ` 
AC and N X.meete together in 
no other poynt befides O. Wheres 
fore the, spay O is the Se ae 
us circle ABC..Andi in like fort 

1y we prone that the poynt O is - 
k centre of the circe DEF. 
Wher efore the two circles ABC | 
and DEF deuiding t the one the 
other haueo one and the Jame cene 
tre: which( by thes. of the third) ee Ma Ne i 
1s impofsible. A circle ther ae cutteth nota acrin in moe. poet then noobie 
was gh gig to’ bef paper C 


i t KA T EEE ee "al m 2 n 
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ia a “wn other demonttation to prouet the fames hin ala 
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Vi 


‘3 uppofe shat the ager B Cdo cut pA a D G Fin in mo ENN Wis two, 


that isin B,GF and H. And (by the fir/t of the third) take.the centre ofthe - 


circle A BË and let the fame be the pont K. And draw thefe rightl lines AR Dat 
KG, and KF. Now for afmucha as: ; 

within the circle DEF is taken`a tere - 
taine poynt K_,and from that poynt ave . 
drawen bnto the ge moethen ` 
two equall right, lines , namely, KB 


KG and KF: therefore (by the 9 Pp 


E. the circle ABC. Wherefore two Gey ; si Ra 
cles . cutting the one the. other bane one l 
and the fame centre : which(by thes of ons ea AW 
the third )is impofsible. A circle e therfore ~ ei ge a ogi 
ciitteth not a circle in moe pointes then tivo: ae ic dat reid to. be denne. 
toons , i 
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wTbe r To. T boreme. | The if Prati tion. 


< Jfmo circles touch the one the other inwardly, J oo centres. 
| ` being 


ea 


i Nn 


= 


» being geen ssavight-line ioyning together theircentres and © 


-produced will fall ypon the touch ofthe 


letst fallas the line, EG DF doth And draw the 


line F H take away the line GF which 
is common to them both. Wherefore the 
refidue AG is greater then the refidue 
GH: But the'lneD Gis equallynto Å 
the line GA ( by the.15. definition of Y 

the faf). Wherefore hlne Dis” 
greater then) line GH: the leffe then 

the greater: which is impofSible. Where... Woe TE 
fares rightlinediavinfrom the pont E E 


E to the poynt G. and produced faleth not befides the poynt A, which is point 
of she touch. Wherefore it falleth vpon the touch . If therefore tworcireles touch. 
ihe one) other inwardly their-centres being genen aright line ddyning together 
their centres and. produced, will fall ypon the touch of she.cizcles : ‘which ‘was res, 
quired £0 be proved |g oe elioni i a ga wi wie Usb Da S 


a 4, 
aè yw Wyman 3 A A 


p Ki 
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-> #An other demonftration to proue the fame. ~ 


But now let it fallas GFC falleth and extend ĵ line G F Cto the poynt H: An other de- 
and drawe thefevight lines AG and AF. And for afniuch as the lines AG and "hreion". 
Piao wg ifor afmuch as the lines AG and. vere ame 


GF are ( by the 2, of the ir/t) greater then the line AF. But the line AF is, eadive a 
equal ynto.thelme:CF, that i, onto the line FFL. Take away ihe line FG toan mpofi- 
common to them both . Wherfore the refidue A G is greater then} refidueG H.. bilities i 
that isthe line GD is greater then the line GEE: the lefe greater thenfgreae. © 
ter ols nipo Diaa ye ee yh 


Which thing may alfo be proued-by the 7 Prépofition of this booke.For for afm ry 
. J . 5 s ; . g tch - 
as the line H C is the diameter ofthecircle ABC ,Sinit tstaken a poynt which isnot. sade 
the centre,namely,the poyntG, therefore theline G'A is-greater then theline GH. by a, aed he 
the Nei eg es en G Dis equall to theline GA (by the definition of R ir 
acircie), Whererore the line G Disgreaterthen the line: G Hnamely,tl ‘eteaten 4: E 
then the whole: whichis impoliblen Sh MERE Ae eae ee ake ab 


Hg gon acre 3 PM ee as. INES, Uwe | Bb.iii. o OFF TaT be 


| het 


vae a 
+ i ope we ` 


et) ork Tha third. Booke E àg 
tda The iR Thegremess: K beriz: Propofit frio: TOENE 


r ya ty} 4% 3 AF Sh ROGI y 4 iwi Wat BY. WN ESN 
Yon circles E) i one t a outwardl Da right line 


a FAENA by theixcentres sall pafe bythe touchy Jos s eas 


Aot 


Ao J am 5 = Vy J S A Al a Sey \ è ` ay 
(0 SUL ae ae (bv vipady adit ant dy bw th 30 os ES 
ihe, y 


s, (6 
Ea AV ppoft shatshefe podrti ot B C andl’ AD Edo toreh the Sne san 


python vga in n the, ppo% PAn a Cy che third ofthe ird) take the 


Devi Be Dest A dieet f iD: r th let Phe ie be te pont Gs phew Ta ‘ly ji i 
animpofibs a right line drawen from the poynt F to the payne. G ‘fhalt p affe bythe pont of 
hities thetouch ynamely,by the poynt A. For i nor, then ue it be pie lei it pale 
the right line ECD G doth. And AARS TEAN J 
draw thefe right lines AFer AG, ANB SSS 
And for afinuch as the poynt F is At gaya 
the centre of § circle AB C there 
fore the line FÆ is, equall ynto | 
the line FC. Againe for afmuch i 


as the poynt G is the centre of the’ ‘a 


j P ; + N eae ee 4 
circle AD E, therefore the, lie A = e T DE , m i a ee 
GC Ais equall to the'lineG D.And HONK oho Degen a anad: Larose 


_ And it ts prowed that the line F Ais equal to to the line’ Fi È whit ie iB $ 
| Funda Gäre. equall pinto the lines FG and G D:: where} ore. the whole line 
RGus greater then theine F Aad AG But itis alfa. lefel byt the 20. of the’ 
fft Jeswhichi iximpofsible. Wherforea right! line sg ae the poynt F to ‘the 
poynt G yhall paffe by the poyntof the touch» namely by the popr tA. If theres’ 
ore two circles touch the one the other outwardly „aright line drawen by their. 
centres ,fhall paffe byt the touch: : which Was required | to be demonjtrated. 
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1 7 7 other denonfration aj fter Pelitarins. 


7 5 at ees 4 
. YR Aspyr tn! ay e ad A w. A hey tem, At SVK 1 sou ge 4s 


oe SBS LY YE : 
An other des: \ Suppofe tl that the two ERR A B Gand DEF. dor Pea od one, the: te out- 
monflration \> _wardly in the poynt. ef: And let G ‘be the: centre ‘of, the circle A BG: From which 
after: Pelita- \ poynt produce by thetouch'ofthe circles the line.G A to, ‘the poyne 3 F bf the circum 
PiS: deading ©. ference DEF . Which forafmiuchasir, ieee by’ the centre: of. the ‘circle D ae 
aijo to anaba. (as. the aduerfary. affirmeth ). ER! Se a so alls A 
fardities from‘the fame centre G'an other: Se ea ` K MoR a 
rightline.G Kywhich. if-it be poli. © >! 
ple let paffe by the centre of the cit- 
cle D EF namely, by the poynt Æ: 
-o çutting: the: citcninference’ oA B Gas iF : 
. `: . inthe poyat B, &othe:circitfererice ,. j 
DEF in the pognt D y&let the op- l 
` þofite poynt therof beit the ‘point! uep ENIE C 
, K.And forafminchasfré thepoynt =. < E Mi 
| G taken without the circle DE F ts dieti ya 
drawen the line GK paffing by the centre H, and fró the fame Toyni dravel fo an 
other, 


! 


of Evclides Eletentes. Fol. 9% 


other line not pafiing ayt the centre, snamely,the line g F... Therefore (by y the.8. of thys: 
booke} the outward. part CD oftheline GK thall be leffe then the outward part G A 
oftheline GE, Buttheline GA4.is equall to the line GB. Wherfore the line G D islefle 
chee. the line: =G Bynamely,the whole leffe Hen the part: naiiai is. abfurde. + 


Then T heoreme, Fhe s 3 Pr pofi ition. 


a 


SA ipli can not neh an voter pele’ in moe omer then 
one; whether they touch within on without. = sv Maari 


Or if it be pofsible lee the cle AB B CD touch3 Seth ER B F D 6 7 PeT. 
y| firft inwardly i in moe poyntes theni one ,that.is,in D and B, Take: which touch 
j { by the firft of ti the third the centre of the circle ABCD, and let: the one tlie 


VALS AN the fame bey / point Gand likem ifes ey centreoft the circle EB FD; a inmate 
SER ES nd let the fame bed poynt FLW herefore(by ther. of the fain zy: 

ar righe line drawen from the poynt G-to the fat Hand produced, will fall Yp- 

en the pontes B. aud. D letat fo fallas the ine BG HD doth:And for afmnuch: : 

as thepoynt G is the centre of the circle ABC D, pirer ( by the 15. ea 

on of thefirft) the line BG. is eqnall yo + 

the line DG Av herfore the line BGs. 

greater then then the line H D: Where yea) its ea 

fore the line BH is much greater tet » adh 

theline H D> Av ‘cayne for afmuch as 

the poynt H isthe centre of the cipele” 

EBED, therefore ( by thè fame ‘tf 

tion) the line ‘BEF is equallto the'line= -> 

HOD : and it is proned that itis ninch ~- 

greater then it : whichis simpofs ible. A 

Pade therefore can not “toned in Gveleine 

wardlyin 2 moe poynees.t then one... 
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OF circles 
Alfo a*civele wachetbiar vive: AN . Which touch 
pontes thenone.For ifa it be pofible let ss pes ae ni 
the circle A C K touch circle ABCD a 


_ wardiya 
outiwardlyi in moe poyntes t theone, thapan | y 
is,in Aand G: And (by the, firj Dri iai die Go pyi SA tothe. 
pont: C. Now for. afm nuchias in § cireamperence of either oft the circles ABC o 
and A CK. are taken two pontes, at all aditentuves namel Aa andC “ther: afre 
(by the food of thethird), aright lin nenin. totéther thofe E popiites ‘pall al Ard 
within both the circles. Buti it falleth withinthe' circle AB € Dir Without the 
circle M C R: whichis r abfirde , WV, herefore' a circle le hall j not onip: a circle. Outs 
wardly í in. nioe ‘pointes then one, And it is spröd: y neither dlfoi inpar aly. W, Peres 
fore a circle Ginwot.towchin other circlen} moe portes then one, Yhether ther 
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i touch, within or Without: which has required: tobe densonftrated 
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F. Another im e afier. Pelitarius and Fluffates. “Newstin 


Suppofe that there be two circles AB G'and AD G „which ifitbe poffible, lettouch 
the one the other outwardly in moe  poyntes then one, namely, in A and G.Letthe 
centre of the circle ABG bethepoynt I, andlet the centre of the circle ADG bethe 
poynt K, And draw aright line from the] poynt Ii to the poynt K, which př the 12 
of thys booke ) fhall‘paffe both by the 
poynt; A and by the poynt G: whichis 
not poffible : for then two right lines . , 
fhould include a fuperficies contrary toi. 
the lait common fentence. It may alfo be ` 
thi sdémonftrated.Draw 4 line from(the, -{ <4 
centre. -Fto the centre K,which thal! patie BAV 
by one of the touches, as for exampleby © NO : 
the poynt A. And draw: theferightlines”’ HN To VEE Ne i 
GX and GI, and for fhallt be made a.tri- ' ig Tat 
ahg gle, ‘whofet two fi des\G K and-G1 iall not be : gre ater è then the fi de IK: whichis 
TaN to the’ BG Brit. > ae. sth 
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(by the 11.0f ts Koke). Draw alfo A "o f A = 

KG, and IG. And forafmuchagtheline KGis ` 
equail to the line K A(by the 15. definition ofthe: “21 
firft) adde the line KI common to them both, w”. 
Wherefore the wholeline AI is equallto therwo w 
lines KGand KI: butvntotheline A Iis equal.” 
the line I G (by the définition ofa circle), Wher? >" 6 
fore in thetriangle IKG the fide IG is notieffey\\ otu N A} 
then the two fides IK and KG; whichis Ate i 5 i a. wh > -iei 
trary to the 20. of the firt. E A a 
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“a circle, -equall rig right lines ar ar e equally, diflantfi nt tfrom the cë Cee 
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of Euclides Elemerites. Fol.g2. 


perpendicular ines EE and EG. And (by the firft.petition ) draw thefe right. 
lines A E and CE. Now for afinuch asa certaine right line EF drawen by the 
centre cuttetha-certaine other right line AB: not deawen by the centre ; in fuch 
fort that it maketh right angles therefore by the third of the third) it deurdeth 


át into two equall partes. Wherefore the line A F is equall to the line F Bwhere 


fore the line:AB.isdouble.tothe line AF: and by the fame réafon.alfo the line 
CD is double to the line CG. But the line A Bis equal to the line CD. Where 
fave the line AF is alfo cquall to the line CG , And for afinuch as (by the 15 -dez 
finition of the firft) the lme AE is equall tothe lne EC, therefore: the fquare 
of the line EC is equall to the {quare of the line AE. But vnto'the [quare of the 


oe 


line A E are equall (bythe 47. of the firft the {quares of the lines A E7 F E: 
for the angle at the poynt F ts a right angle. And (by felfe fame )to-the fquare 
of the line EC are equal the [quares of the lines EG and'G C: for the angle at 
the pont. Gas aright angle..Wherefore the {quares of the lines AF and FE 
are equall to the fquares of the lines CG and GE: of which the fquare of the 
line AF is equall to the [quare of the line eee ee 


B ATT Ç 


EG forthe line AF isiequall to the line 
CG . Wherefore ( by the third common : 
fentence ) the [quare remayning, namely, 
the fauare of the line F E, is equall to the. _ 
Share Temas nano severe tare 
ofthe ling EG Wherefore the lime E F 

is equall tothe-line. EG. But right lines 
are fa iyd to be equa lly ‘diftant from cens ` 
tre;when perpendicular lines drawen fro, : >, g 


A ` 
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D s 
the centre to thofe lines, are equall (by the 4.. definition of the third). Wherfore 


a + 


‘the line§ AB and CD are equally diftant front the centres Si a 200, 

But now {uppofe that the right lines-AB:and CD beequally diftant from 
the centré,that islet the perpendicular line EF be equall to the perpendicular 
line EG. Then Lfay that the line A Bis equalt to the line C D. For. the fame 
order of confiruttion remajning,we mayn like fort proue,that»the line AB is 
double to the line A F, and that the line CD. is double to the line. CG, And for 
afinuch as the line AE is equall to the line. CE ,for they are drawen from 9 cene 
tre to the circumference, therfore the quaneof the ling AE isequall tof fquare 
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ofthe line CE. But (bythe 4:7. ofthe first) tothe (quare ofthelme AE are — 


equall the fquares of the lines. EF and EA dud (by the felfe fame) to 5 [quare 
of the line CE areequall the fquares of the lines: E G.and GC . Wherfore the 
Squares of the lines EF and F Aare equall tothe fquares of the lines EG and 


G C, Of which the fquare of the line EG isequallto the (guare of the ling EE, °° 


for the line EF is equallto the line EG „Wherefore (by the third common fene 
tence ) the [quare remaynin ig namely the (qudre of the line AE, is cquall tothe 
[quare of the line CG . Wherefore the ane ae is egual! vnto.the line CG: But 
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| ThethirdBooke ` | 
ehe line AB is double to the line AF, and the line C Dis double to the line. 
CG. Wherefore the line AB is equall to theline CD . Wherefore in acircle 


equall right lines are equally diftant froin the centre. And lines»equally di iftant 
= rom the centre sare a the one toy other-: which Was Ai to be w 
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E An other demonStration for the fof part after Canpane oan 
wed te ur ar beacircle of BDC „whofe centre let be the ETRA And EAN 
init two equail lines 4 B and C D. Then Ifay that’ wey 2 are hear aE pat a 
centre, Draw from the centre vnto thelines 4B .. 

and-C D, thefe perpendicular lines E Fand EG, 
And(by the 2. part of the! 3.ofthis booke )rhe 
line 4 B thall be equally deuided in the poyntF, ` 
andthe line CD fhallbeequally.denided inthe > 
poynt G. And draw thefe rightlines EA,E B, 

EC, and ED. And for afmuch asin the triangle 

af EB thetwo fides ed B and AE are equall 

to the two fides. CD and CE of the triangle 
CED, &the bale EB is equalltothe bafe E D, 
therefore (by the 8. of the firft) the angle at the 
point 4 fhall be equall to the angle at the point 

C . And forafmuch as in the triangle AEF the 

two fides AE and AF are equall to the two 
fides CE and CG ofthe triangle CEG, and the 
angle'E A F is’equall to thean eleCEG, therefore(by the 4. of the fieft)theba bate E Fig 
equall to the bafe EG: which for afmuch as they are perpendicular lines, therefore the 


-lines AB fs CD are equally diftant fr thecentre aby the 4.definition of this bookes + 


The Ih. Theoreme, The 15. Propofiti ition, 


are acircle,the greateft line is the diameter, and of all other 
~~ lines that inte which is nigher tothe centreis abvayesg gregis 
~ thin that line which is more di ftant: S 
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RADNA BCD, and let the’ diameter 
ee Mien eofbe the line AD sand lee 
the centre thereof be'the pynt E. anid a 
‘Hnito ‘the diameter AD det the eB E h 
‘be nigher then the line FG. Then nlf aj y] 
“that the line AD is the gredteft; i and 
‘the line B C is greater then 5 line FG 
Draw (by the 12. of the frs) from the’ 
centre E to the lines BC and FG} èrs 
pendicular lines E Hand. EK. And a 
for afinuch as the line BC is nighe wie Doia 
to the centre then theline FG therfore 


w 


of Euclides Elementés. Follg3. 


(by the 4.. definition of the third) the line E K is greater then the line E H. 
And (by the third of the firft) put vnto the line E H an equallline EL. And 


(Ly the 11. of the firft.) from the point L raife bp wnito.the line EK: a perpene 
dicular line L M : and extend the line L M to the poynt N.. And( by the first. 
petition ) draw thefe right lines, EM, E N; EF, and BG.And for afmuch as: 
the line EF is equall to the line EL , therefore (Ly the'14.0f the third, and: 
by the 4..definition of the fame) the line BiCis equall to theline M N. Againe: 


4 


for afinuch as the line A E is equall to’ > 
the line EM, and the line. ED to the 
line EN; therefore theine AD is es 
gualltothelines ME and EN. Sut 
2 s 
the lines M Eand EN arefby the2zc. 
of the first) greater then the line MN. 
Wherefore the line A Dis greater then | 
the line MN. And for afmuch as thefe | Er 
two lines ME and EN are equallto > \"* 
thefe two lines, F E and EG‘ by the... «|; 
15. definition of the firjt )for they are . .. 
drawen from the centre to the circumfes 
rence,and the angle MEN is greater . 

*thenthe anole FEG, therefore(by the ` 
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jmil., aioli 
24. of the firft) the bafe MN is greater then the bafe FG. But it is proned 
that the line MN ‘is equallto the line BC: wherefore the line B Calfo is greas 
ter then'the'line FG . Wherefore the diameter AD is the greateft and the line 

BC is greater then the line FG’. Wherefore ina circle,the greatest line is the 

diameter and ofall the other hues,that line-~whichis nigher toy centre is alwaies 
` greater then that line which is more diftant :-which was required to be prowed. < 


q An other demonftration after Campane. 


In the circle ef BC D,whofe centre let be the poynt E, draw thefelines,e 4 B,AC, 

eA D,F Gand HK, of which let the line e4 D be thé diameter of the circle. Then I fay 
thatthe line 4 D isthe greateftofallthe linés. ~ ` we : 
And the other lines eche of the one is fo much 
greater then ech ofthe other,how muchnigher . + 
itisvntothecentre. Ioynetogethertheendes. ` 
of all thefe lines with the centre, by drawing F 
theférightlines E8,EC,EG,E K,E Hand EF. FAs 
And ( by the 20. of the firft) the two fides EF + 
and £G ofthe triangle E £ G, fhall be greater: 4 k 
then the third fide FG . And forafmuchas the. +- 
fayd fides EF & EG aréequalltotheline AD n. 
(by the definition ofa circle) therefore theline ` 
e7D isgreater thentheline FG, And bythe ` - 
fame reafon itis greater then euery one of the 
reft of the lines tf they be put to be bafes‘of tri- . 

angles : for that enery two fides drawen fr6 the- 
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angle EF G,are “equall.to the two fides EH 
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- drawen fromthe centre to the circume 
ference, thereforethe angle DAC is 
` equallto the angle AC D. But the ane B 
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thefirft part of the Propofition. Agayne,for af 
much as the’ two fides EF and-EG of the tri-: 


and E-K-ofthe triangle E H K, and the angle 
FEG isgreater then the angle Æ E K,therfore 
(by the 24.0fthe fitft ) the bafe FG is greater 
thën the bafe. 4 K.And by-the fame reafon may 
it be proued, thatthe line AC is greater then 
theline 42. And fois manifeft the whole Proe © 
pofition; a vy ee 


rs 
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Sw The 15. Theoreme. ` The 16, Propofition. l 

| Af from the end ofthe diameter ofa circle be drawena right. 
line making right angles : it fhal fall without the circle: and 
\betwene that right line and the circumference can not be 
_drawen an other right line: and che angle of the femictrele is. 
greater then-any acute angle made of right lines ,buttheo-. 

_ weber angle is leffe then any acute angle made of right lines. ` 


SA ppofe that there bea circle ABC: whofe centre let be the point D; 
EARS and let the diameter therof be A Pi Then LT fayy a right line drawen 
| SOK from the poynt A, making with the diameter A B right angles hall 
Be. fall without the circle. For if it donot then ifit be pofsible; let st fall 
withmabecatleantheline AC doth, GR a OO ee 
and draw a line from the point D to the 
point C. And for afmuch as (by the 15. 
definition of the firft) the line D Ais 
equal to the line DC , for they are 


gle D ACis( by fuppofition ) aright 

angle: Wherfore alfo the angle ACD 

isa right angle. Wherefore the angles” 
DAC and ACD are equall to two. 
right angles: which (by the 17. of the 
firft)is impofsible. Whereforearight © 2 T T 
line drawen-from the paynt A, making swith the diameter A Bright angles; 
Seale folant eirean he A RED Ceres NIST aonik. 
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the circumference. Wherefore it falleth without as the line AE doth. `` - 


I fay alfo,that betwene the right line AE, and the circumference ACB, le 
can not be drawen another right lme; For if it be pofSible,let the line AF fo bë: 
dyawen . And (by.the 12. ofthe firft) from the poynt D draw ynto the line F £ 
a perpendicular line DG. And for. afmuch as AG Dis a right angle , but’ 
DAG is leffe then a right angle therefore (by the 19.0f the firft )the fide A D; 
is greater then thefide DG. But the line D A ts equall to the line D HZ, for: 
they are drawen from the centre to the circumference. Wherefore the line D E 
is greater then the line D G': namely,the leffe greater then the greater : which, 
is imposible Wherefore beiwene the right.line AE and the circumference 
ACB, can not be drawen an other right line. 4 1 

I fay moreouer,that-theangleof SV 5 TTE Third parts 
the femicircle contayned ynder $ right : 
line AB and thecirciference CH A, 
is greater then any.acute angle made of -` 
right lines. And the angleremayning | 
cotayned Ynder y circumference CHA 
and the right line AE is leffethen any f; 
acute angle made of right lines . For if B > 
there be any angle made of right lines \. 
greater then that angle whichis cons ` 
taynted-ynder the right line ‘BA and 
the circumference C H A or lefe then 
that which is contayned ynder the cira — , 
cumference CH A andthe right line © la ' 
AE then betwene the circumference C H A and the right line A E,therefhall 
fall aright line , which maketh the angle contayned ynder the right lines, greds 
ter then that angle which is contayned vnder. the right line BA andthe cire 
cumference CH A, and leffe then the angle ‘which is contayned ynder the cirs 
‘cimference:CH A and theright line AE. But there can fall no fuch line; as 
it-hath before hene proued.Wherfore no acute angle contained vnder right lines; 
is greater- then the an gle contdyned ynder the right line B A and the circumfes 
vence-CH A, nor.alfoleffe then the anglé contayned onder the circumference 
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s manifeft that a perpendicular line drawen frö the 
end of the diameter of a circle toucheth the circle:and thataright 
line toucheth d'circleinone poynt onely.Forit was proued( by the 
2.0f the third \thataright-line drawen from twopointes taken in. 
Dens (c.ij, the 
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the circumference of acircle, fhall fall within the circle. Which 


was required to be demonftrated, 
SaT he 2. Probleme. The 17. Propofition, 


. Froma pont -genen,to draw aright line which fhalltouch a 


\ 


circle genen. 


a 'V ppofe that the poyntipenen be A,and let the circle genen be B & D ; 
Zit is required from the poynt A to draw aright line which fhall touch 


© (Waz | the circle BCD. Take (by the firft of the third) the centre.of the 


MET cixcle,and let the fame be E. And{ by the firft petition draw the right 
ine AD E. And making the centre E, and the Space AE, defcribe (by 5 third 


_ petition )a circle AFG. And from the poynt D raife vp( by the 11 . of the firft) 


Demonsira- 
R10. 


~ ED toy line EB, for they aredrawen 


An addition 
of Pelitarins. 


‘vnto the line E A a perpendicular line D F. And (by the firft petition) drawe 
thefelines EBF and AB. ThenI — . | 

fay, that from the point A is drawen A à 

to the crcle BCD atouch line AB. Pay 5 G 

For for afmuch as the point E is the =“ i ARN 
centre of thecircle BCD ,andalfoof } > et RNS ayaa 
the circle A F G,therfore the line E A ily Lup 
as equall to the line EF, andthe line DE 


from the centre to the circumference,  \ 
Wherefore to thefe two lines AE and ` 
EB, areequallthefëtwolines EFs - 
ED, and the angle at the poynt E is. | 
common to them both: Wherefore(by = 8 8 ©. “G1 a 

the4.. of the firft) the bafe D Fis equall to the bafe 4'B,and} triangle D EF 
is equall to the triangle E ‘BA; and the reft of the angles remayning to the reft 

ry hk eee l; : : > i 

of the angles rentayning . Wherefore the angle ED Fis equallto $ angle EB A. 
But the angle EDF ts aright angle: Wherfore alfo theangle EBA is a right 
angle, and the line EB is drawen from the centre. But a- perpendicular line 
drawen from the end of the diameter of 4 circle toucheth the circle (by 3 Corellas 
ry of the 16. ofthe third ). Wherefore the line A B toucheth the circle BCD. 
Wherfore from the point genen namely, A, is drawen'bntoy circle gent BCD, 


a 


atouch line AB: which wasregiiredto bedone. 
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a) q An addition of Pelitavius, 

ABSA > ee hk Ee aa a EET TETAS I 
-55 1 Mato aright lyne which cutteth a circle, to'drawe a parallel line which hall 
touch the circle. = a : ah we 


Suppofe 
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of Euclides Elementes. Fol.95. 


Sappoled thatthe rightiyne, A B docutthe cirċlè ABCi in the phyätás and B; ei is 
Sequited todrawe, vnto theline A Ba parallel Jyne iil ae 
which fhali touche the circle. Letthe centre of the —-—— 

circie be the point D.And deuide thelyneABinto . 
two équall partesia the point. And by the point 
Eand by the centreD, draw thediametsr CDEF, . 3 
And fromthe point F(vhichi is the ende of the did- |. 
meter) rayfe vp( by the 11.0fthe firft) ynto the dia- 
‘meter O Fa perpendicular line GFH. Then Iday, q 
jthatthe |; lyne'G FH (whicltby the correllary of he = (7 
16,0f this booke toucheth the circle) isa parallel 
vnto the line A B.For forafmuch as theright line C 
F fallyng vpon either of thefe tines AB & GH ma- 
eth ali cht angles atthe point E right!angles (by -= -1 
the, 3.0f this bok eJand the two angles atthe point 
“Pare (uppofed to berightangles: therfore( by the 
‘29,0f the frit) the lines A B and G Hare parallels: which was paired to be done.And 

ethis Probleme is ‘Sim comipodious fos the zsnigttbing or circum{cribing of figures i in 
or about circles. 


-= The ó. Tiere The 18 -Propofition. 


fa right! ide Boneh a circ “ined from the centre to the lne) 
bedrawen aright line that right line fo drawen Mat a ate 
: pendicns lar hne tothe touche bne, 


a 


ay =i pof that thevight line. D FS Ee touch the circle AB C ithe point 
ic R |C. And take the centre of the circle ABC, and let the fame be F. And 
X Q g (by the fif petition, from the poynt F tothe poynt C drawe aright 
moe line FC. Then Lfay,that C Fisa 4 perpendicular line to DE. bord! 
not, Fi raw, by the 12.0fthe feft) fromthe 
pont F y the line D Ea perpendicular: ETAT 
line FG. And for afmuch ‘as: the angle 
FGC is aright angle, therefore the angle 
-GCF is an acute angle: Wherefore.t the - 
angle FG Cis greater “then 5 3 angle FC an 
but onto the greater angle ts ‘Jubtended 
the g creater fide( by the 19. of the firft). 
Wher efore the line FCis greater then the _ 
dine FG. But the line ja ea is equall to the \ 
line FB, for they are drawen from the- 
centre to the ciz coum ference: Wherforethe = ~~ | Pa}. 
‘lne FB alfo is greater then teline F Gee ae Gy E 
namel khe. leffe then the greater: whichi is impopible. Wheréforé the line FG is 
not a perpendicular line Yato the line DE, And in like fort may we  proue,that 
no other line is a per -pendicular line Ynto 05 line DE befides the line F C: Where 
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Er the line-F Cisa 1 perpendicular line: to DE. If therefore a ig line touch 
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g cilë r from centreto § touch be drawen a right line,y right line fo drawer 
hall be 4 paperian line toy touch line : which was required! jo sbe o pronéd. » 


z Bi 
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in q An other demonstration after Oe he 
s gippte that the circle geuen be ABC, which letthe right Ine D p tou chi in the 
point: Cs And let;the centre of the circle be the : : 
point F, And draw aright line from F to C,Then 
I {ay thatthe line F Cis perpendicular vnto the 
line DE. For ifthe line F C be nota perpédiculer 
ynto the line D E; then, by the conuerfe of the x. 
defi nition of the firk boke, the angles D CF &F 
CE fhal be vnequall:& therfore the one is grea- 
ter then a right angle,and the other is leffe then 
‘arightangle. (For the angles DC F änd FCE 
are by the 13 .0fthe firit equall to two right an- 
gles) Letthe angle FCE, ifit be poflible,be grea- 
ter theharight angle, thati is, letit bean obtufe 
angle, Wherfore the angle DCF thal be an acute 
angle, And forafmuch as by fuppofiti6 the right. 
line D Etoucheth the circle ABC, therefore it | 
cutteth not the circle, Wherefore the circumfe. 
rence B C falleth betwene the right lines D C & CF: & therfore the acuteand re@tiline 
angle DC F fhall be greater then the angle of the femicircle B CF which is contayned 
ynder the circumferéce B C & the rightline C F,And fo hall there be geué a rectiline & 
acute angle greater then the angle of a femicircle: whichis contrary to the 16, propo- 
fition of this booke,Wherfore the angle D C F is not leffe then aright angle, In like fort 
alfo may we proue that it is not greater then aright angle.Wherfore itis aright angle, 
and therfore alfo the angle F CE isa right angle, Wherefore the right line F Cis a per- 
péndicular vnto the ene line DE by the to. definition of the firft: which was required 
to be proued, 


sT he 17. Ki © Theig. Propofit 1 m 
Efa right lyne doo touche acircle, and from the point ofthe 
‘touch be rayfed Yp unto thetouchlynea perpendicular lyne, 
in that lyne fo rayfed vp is the centre ofthe circles ~ 


D 


Ea 


ice Wr cite that the right lne D E do 
j2 ae touch the circle A B Cin the point 
a And from Craife vpl byg w.0f 
the firft Yvnto the line DE a perpendicus 
lar line C A. Then I fay,that in the lineg | 
C A is the centre of the circle. For if not, 
then if it be pofsible, let centre be with- 
out the line C A,as inĝ poynt F. And (by 
the firft petition) draw a right line fromC 
“to F. And for afn much as acertame right wk) 
‘ine DE toucheth thè circle ABC and s = 
from the enire TO the touch drawer ee min eg 


TE "i CF iy uida (by. the 18, of the third) F Ci is a perpendicular line to 
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D E. Wherefore the angle FCEisa right an gle Bit the angle ACE isa alf 
aright angle: Wherefore thean gle FCE is equall to the angle ACE namely; 
the leffe vnto the greater: which is inpofsible. Wherefore. the pont E i is not the 
centre of the circle ABC. And in like fort may we proue, y it is no other where 
but inthe line AC. Ift therefore aright line do touch a circle and from the’ point 
of the touch be raifed bp vnto the touch line a perpendicular | line’, in that g ek 
raifed vp is the centre ofi the circle: awe was eee to be prowed. 


Sw The (3, Thort The do. Propofii ition: i i i 
Inacirelean angle fet at rhe centre,is double to an ang qe o fet 


< 
oa 


at the circumference , fo that’ both the angles hanp: t0 o their | 


bafeoneand the fame circumference. = S 


zry V ppofe that there be-a circle ABC, and at the centre and rately, 
RIO the poynt E let 9 angle B EC be fet ,& at the circumference let there 
F D K] be fet the angle BAC, and let them both hane one and the fame. bafe, $ 
"namely the circumference BÇ: peer I fa fa zy, that the te BEC is 
ae to the angleBAC.Drawy right _. A r 
line A E and (by the fecond petition \exe yd g E~ 
tend it tothe poynt F. Now for afmuch 
as theline AE is equall to the ine EB, 
for they are drawen from the centre a ‘ 
the circumference, theangle EAB ises. 
quall to the angle E B A( by the 5. of i the 
firft ) -Wherefore the angles E A Band 
EB A are double to the angle EAB, 
Bit ( by the 32. of the Jame.) the angle 
BEF is equall to the angles E AB and 
EBA: Wherefore the angle BEF is 
double to the angle EAB. And bythe 
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fame reafon the “angle FE Mrs dou to the an m E AC. Whereforethe whole 


angle BEC is double to the wholeangle BAC. 

Againe Suppofe that there be fet an other angle at the circumference , road bie 
the fame be BD C. And( by the firft petition )draw a line from D to E. And (by 
the fecond petition Jextend the line D'E ynto the poynt G . And in like fort may 
‘we proue,that thelangle G EC is double to the angle ED C. Of which the ane 
gle GE B is double to the angle EDB. Wherfore the angle remayning B E C 
is double to the an rele remayning B DC. Wherfore in a circle an angle fet at the 
centre is double to an angle fet at the circumference fo that both the angles hane 
to their ge one and the fame reir which was required to be demons 


sh ‘ated. | E l 
ja KESTIN “iI The 


ag A Hr 


Rene e ay vated ie. K I we 
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The other 
whé the fame 
angle fet at 
the cireumfe- 
rence incls- 
deth not the 
centers 


wie C3 The t hir d Booke: à 
‘asah 19. h diaa lites 21: + Propafitiome Git 


git yak aa 


bi acir rele hed ain ngles which Baa $i ino one and: the fe if fame 
fin or fe rf smear equal the one to the other. m i 


DEEPENED] EN 


TO eTo there UA 4 7A AB ¢ De À inthé EA ther of B A E D, 
S 3 let there con/ift thefe angles BAD and BE D.: Then I fay, trie 
ne S angles BAD -andyB E Dare equallthe one to the other: sib by the 
firft.of the. third ) the centre of the circle a 

Confiruction ABCD and let the efdme be the point Fo ra . 
dA nll by, m firft petition draw thefe lines yan wo WR, 
Demontre BE and FO. Now for afmuch. as the ty? if a) ey 


ion. 
angle BED: is fet at the centre, and the 
woa aT angle BAD at. the circumference , ‘and | j r4 Lg 
o" eherhane bothi one-and'y y fame bafe names | Ce ae 


dy „thè circaniference B BCD sthereforethe \. 
> “angle BE D.is (by the Pr ‘opofition going. - 
hg eee before) double ı to theangle BAD: and » 
ose by the famereafon the angle BED isal ` 
Jo double to the angle BED. Wherefore ea TE ae a 
i by. the Jo common Jeena e angle — | 5 
BAD ise qualltotheangle BED; ‘Wherefore br ina veide: He ites ih 
confifte in one and the felfe fame fe fy igs are equall thew one to the other ¥ -Which 
Was required to be p oned. 2 


Three cafes in tn ‘this Propped ition are ethree cafes,For the angles confiting in one and o efelf bate 
ghis Propefi- fegniens,t! re fegment may either be greater théa femicircle, orleffe thena femicircles 


siort orels iul a a emicigele,For the first cafe the demonitration before put ferueth. 
- The first cafe. 

The fecond ‘But now ' fuppofe that. i angles BeZ D 

Eafe, and B E D do confih in the fe&ió B AD, which 


let be leffe then a femicircle.Enenin thiscafeale . 
Jo Ifay.that the angles:B A D and BE Dare e= 
quail.Fordraw aright line from 4 to É. And let: 
thelines 4 D and Z £ cutte the onethe other in 
alus.”  theipoyntG, wherefore thé fegment 4 C Eis 
sus hoe ‘prearer then a femicircle, And therfore by-the 
= firt part ofthis propofition the angles whiche 
| arein it, namely, theanglese¢BEandEDA - 
| areeqnall théone to the other. And forafmuch 
asin the triangle e4 B G the inward and oppo= 
fite angles ABG and G AB are equall to the 
‘outwarde angle BG'D, and by the fame reafon 
‘the two angles E D Gand GE D of the triangle 
‘DE Gare equall to the feifefame outward angle 
BGD.Wherfore the two angles AB Gand G A 
a RS cgnal to Sey angles EDGandGED 


by the 


of Euclides Elementes, - Folge 


by the firft commé fentence:From which if there 
be taken equallangles, namely, AB G, and ED 
G, the angleremainyng # 4G. (hallbe equall to 
the angle remayning D E G,that is,the angle BA 
D to the angle D E B(by the third common fen- 
tence) which was required to be proued, = 


The felfe fame conftru@ion and démonftrati- B (~~~ 7h. liden 
on willal{ feruc,if the angles were fet in a. femi- mor > OEE Or 
circle'as itis playne to fec,inthe figure here fete ` P. “R i 


st 


SppThe 20.Theoreme. The 22.Propofition. 


Ifwithin ale defcribed a figure of fower fides, the an- 
gles therof which are oppojite the one to the other, are equali 
to two right angles. , | 


CTS V ppofe that there be acircle A BC D and let there be deferibed in it 
| “4 ; Cor figure of fower fides namely, AB CD. T hen Lfay,that the angles 
RAS <i thereof which are oppofite the one to the other are equall to two right 
"angles. Draw (by the first petition) thefe right lines AC and BD. Confhrettion, 


Now for afmuch as (by the 32. of the first) the three angles of enery triangle are 

equall to two right angles: therfore. three angles of the triangle ABC, namely, Demenfira- 
CAB ABC, and BC A;areequall to < `- = ora te 
tworight angles . But (by the 21.ofthe rt i 
third ) the angle € A Bis equall to the 
angle BD C for they confift in one and 
the felf fame fegmet, namely, B A DC. 
And (by the fame Propofition ) thean: — 
gle AC Bis equall tothe angle ADB, — 
for they confiftin one and the fame fega A, 
ment ADC B . Wherefore the whole _. 
angle AD Cis equall toy angles B AGE 
and, ACB: put the angle A BC coms 
monto them both. Wherefore the anglesi: 
ABC,BAC, and ACB are equall te 
theangles ABC and ADC. Butthe —— T hoe 
angles ABC, BAC, and ACB, are equall to two right angles. Wherefore 
the angles ABC and ADC are equall to two right angles. And in like fort 
alfo may a oue that the angles BAD and DCB are equall to tivo right 


angles. 
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Demonfira- 
tion leading 
to an impof= 
frbilitie. 


An addition 
of Campane 
demonflvated 
by Pelitarins. 


` 


Demonfira 

tion leading 
to an impofsè- 
bslitie. 


Therbird Booke” Y 

angles. If therefore within a circle be defcribed a figure of fower fides , the ane? 
gles thereof which are oppofite the one toy other are equall to two right angles: 
Which was required to be proued. 7 | Ia- pE 


sæ he 21. T heoreme. = The 23. Propofition. 
Upon one and the felfe Jame right line cannot be deferibed 
two like and unequall fegmentes of circles falling both on one 
and the felfe fame fide of the line. | 
; -Or if it.be pofsible,let there be defcribed ypon the right line AB 


wet |! 


ener ee eee 
et 


IX : x y two like ex pnequall fections of circles namely, ACBix ADB, 
Ti aay falling both on one and the felfe fame fide ofthe line AB. And 
Le Sh se (by the farft petition ) drawe the right line ACD, and( by the 


AE SS i 

aa cans y herd petition ) drawe right lines from Cto B, and from D to B. 

And for afinuch as the fegment ACB ` Stine 

is like to the fegment AD B: and like. yes ey 

fegmttes of circles are they which hane ye 
equall angles ( by the 10, definition of - 
the third). Wherefore the angle ACB. | 
iseguallto the angle ADB, namely, _. 
the outward angle of $ triangk CDB. 
tothe inward angle : which by the 16. A 
of the fft) is impofs ible y herfore vpe 


onone and so (elle fame right line.can not be defcribed two like to onequall fege 
e 


7 B. . 


D 


mentes of circles falling both on one ex. the felfe fame fide of the line: which was. 
“required to be demonftrated. | : adnan tet | "i 


Here Campane addeth that.vpon oneand the felfe fame right lyne.cannot be: 
deféxibed two like and vnequall fections neither on oneand the felfefame fide of. 
the lyne,nor on the oppofite fide. That they can not be defcribed on one and the. 
felfe fame fide,hath bene before demonitrated,and that neither alfo on the oppo- 
fite fide,Pelitarius thusdemontftrateth, ` . — 

` Let the feGion AB C be fet vppon the lyne A C,and ypon the other fide let be fee’ 
the feGion AD Cvppon the felfe fame'lyneAC, ` _—s~ °" ~ 
anddet the fedion AD C _belyke vnto the feai-- 
on ABC, Then I fay that the feQions A B Cand A 
D C being thus fet are not vnequal,For ifit be pot 
fible let the fection AD C be the greater, And de- f 
uide theline A C into two equal partes in the point á K 
E.And draw the right lyne B E D deuiding the lyne 
A Grightangled wife.And draw theferightlynes A 
-B,CB.ADandCD, end placiek asthefecdion = SSN NS Ue 
-A D Cis greater then the fection A B C; the perpen As PP © 
dicular aie ED fhall be greater then ah per- oS a 
pendicular lyne EB: as is beforedeclared in the i. 
ende of the definitions of this third booke, Wher- . 


v 


of Euclides Bleinentes, Fol.98. 


fore from thelyne E Dent of adyneequaltto thelyne E B: which let beE F. And draw: 
theferight lynes À F and C F. Now then(by-the 4.0f the firft)the triangle AEB fhall be © 
equallto the triangle A EF;and the angle E B A Mall be equall tothe angle EFA. And ~. 
by the fame.teafon the angle E B C thal! be equall tothe angle EFC. Wherefore-the- 
whole angle AB Cis quail to the whole angle A F C,But by the z 1. of the firft,the an- 
gle A F Cis greater then the angle A D.C,Wherfore alfo the angle AB Cis greater then, 
the angle A D C. Wherefore by the definition the feGions AB Cand'A D Care not 
iyke,which is contrary to the fuppofition, Wherefore they are not lyke and ynequall: 


which'was requited to. be proued, | PAL 


© Like fegmentes of circles defcriled upon equall right lines, 


© areequallthe oneto the other. m 


NCR ppofe that vpin thefeequallright lines AB and CD be defcribed 
duigy athele like fegmentes of circles namely, A EB and CED. Then I fay, 
ANF that thefegment. AEB is equall to the fegment CFD . For putting 
the fegment AE B vpon the fegment CF Ð and the poynt Avpon_y poynt Č, 
and the right line AB vpon the right line C D, the poynt B alfo (hall fall vpon 
the poynt D, forj line A Bis equall to the line C D. And the right line AB exs 
atily agreing with l -r i 
the right line CD,y 
fegment alfo AEB 
fhall exactly agree 


with athe fegment -© Demonftra- 
C F D. For if the A tion leading 


` right line AB do N t Pai 
exatlly agree with | > 
theregnr Hite GD) a 0 DRS Bes ot k4 

and the fegment AEB do not exattly agree with the fegment CED, but dift 

fereth as the fegment CG D doth: Now( by the 13. of the third) a circle cutteth 

not a circle in more pointes then two,but the circle CG D cutteth $ circle CFD 

in more pointes thé two that is in the points C,G and D:wwhich is( by the fame) 
imposible. Wherefore the right line AB exattly agreing with the right line. 
CD, the fegment AEB fhall not but exay agree with the fegment CF D: 
Wherefore tt.exatily agreeth with it, and is equall onto it . Wherefore like fega 
mentes of circles defcribed ppon equall right lines are equall the one to the other:. 
Which was required to be proued.- - "O 


__ This Propofition may alfo be demonftrated by the former propofition. For ifthe fe- 
dions A E Band €F D beinglikeand fet vpon equall right lines e4 B and CD, thould 
be vnequall,then the one beyng put vpon the other, the creat‘ r fhall exceede the lefe: 
but the line 4 2 is one line with the line C D; fo that therby thal follow the contrary of 


An other dea 
monfiration.' 
the former Propofition, © * 35 3 

ret ee a OTTS 


win other de- 
weonfiratio af- 
ter Lelitaritite 
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Confira Rion 


b 
Three cafes im 


shis Propoft- 
t20K. 
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Demonfira-. 
RION 


inthe poynt D . And (by the 11.of the 


STC: Fhe third Booke ` 


- -Pelitarius demonstrateth this Propofition an other way.) © == 


Sup pofe thar there be two right lines eZ B & C D which let be equall: and vpon thé 
let there be fet thefe like fe&ions AB K,and C D E. Then I fay that the faid fe&ions are 
equall,Forifnot,thenlet CED be the greater feGion. And denide the two linese 4B 


and C D into two equall partes,theline 4 

Bin the pointe F, andthe line CD inthe E 
pointG- and erect two perpendicular lines 
£F Kand G £,And draw thefe right lines 4 
K&KB:EC,ED, And forafmuchas the 
fe&tion C E Dis the greater, therefore the 
perpendicular line G Eis greater then the 
perpendicular F K: From the lyneG E cut 
ofa line equall to the line FK,which let be . 
G H:and draw thefe right lines C Hand 
D,And forafmuch asin the triangle e4 K m y A 

F the two fides 4 F and F Kare equall to the two fides CG &G H of the triangle C H- 
G andthe angles at the pointes F and G are equal (for that they are right angles)ther- 
fore( by the 4.of the firft)the bale:4 K isequall to the bale C Æ and the angle A KF to 
theangle C H G,And by the famereafon the angle B K Fis equallto the angle DAG. 
Wherfore the whole angle 4 K B isequallto the wholeangle C Æ D.But the angle C H 
Dis greater then the angle C ED by the 21 :0f the firft,Wherfore alfo the angle 4 KD 
is greater then theangle CE D.Wherfore the feQions are not lyke, which is contrary 
tothe fuppofition. — i 


The3.Probleme. The23.Propofition. 


p 


eA ferment of a circle beyng genen todefcribe the whole cir- 
cle of the fame fegment. aon s 


NGT ppofe that y Jegment genen be S KL 
SJ ABC. Itis required to defcribe Ly i | 


ANS the whole circle of the fame fèg= 
ment ABC. Deuide (by the 10. of the 
firft the line AC into two.equall partes . 


` 


Jane) from the poynt D raife vp ynto a 
theline AC a perpendicular line B D. 
‘And (by the first petition ) draw aright y a4 
line from A to B.Now then the angle ABD being compared toy angle BAD, 
is either greater then it or equal yntoit,or leffethenit. LE ; 
- First let it be greater. And (by the 23. of the fame Jypon the right line BA; 
and'ynto the poynt init A, make nto the angle AB D an equall angle B AE. 
And( by the fecond petition jextend the line B D Ynto the poynt E. And( by the 
firft petition) draw a line from E to C. Now for afinuch as the angle AB E is es 
quall tothe angle B AE, therefore (by the 6 of the firft the right line E Bis 
equallto the right line AE. And for afmuch as the ine AD is equall toy line 
D C,and the line D E is common to them both: therefore thefe two lines 4 
Vv an 


32 


of Euclides Elemenites. Fol.gg. 


and D E, are. pn tothefètwolines CD and DE the onetothe other. And 

the igh A AD Ets by the'4.. petition ) equallt to the angle CDE, fore either J ae: : 
them is is a right angle. W her efore (bythe 4...of the frji ) the bafe AE is-equall wo 
to the bafe CE . But it is proned, that the liné AE 1s equall toy line B E Wherè 

fore the line BE alfo is equal to the line CE. Wherefore thefe. three lines AE, 

E B and EC,are equall hea oneto the others W, herefore making the centre E, 

and the Space either AE E or EB; or EC, defcribe ( by the third petition) a cirs 

cle andit jhali paffe by the poyntes.A, B,C Wherefore there is- defcribed the 

Shol circle of the fegment. LENEN es itis- manifesty thatthe: Segment A BC c 

is leffe then a i femicircle Jor the centré E faleth. ig Le 


= 


n “he 
Lap? 


wah De like demonfkration. aljo > De, le i mee 1 n ny Thefond 
JAN ifthe angle ABD. be equallto.. Prem te: -r TA 

the angle BAD. “For the line’ ig ee 

being equal to. either: of thefe. lines, ust ba oh, 


BD, and DC, there. are threé: lines 
D A, D P: and ‘Dy € equall: the one ie 
the: ikem es 6 that, m point D D fall be en 
the centre of ‘the circle’ being complete, “A ipae 
and A'B C-/hall bea’ feimicirele. — E el N 

But ifthe angle ABD be leffe po the ZUN ee e Theebird 
BAD, then (by the 23. of the firft) dpon theright 7-7 Ke d fe 
line’ BL and onto the pomt m it A, make vnto`the me gN 
angled BD an equallangle awina fe fe egment A Bie 
Andfo the centre e ofthe circle: > fhaltfall i ny lineD B; 
and: it fhall be the poine E: and? ‘the fegment ABC: Zia RETO 
frail: begreaterthena semicircle. Whereforea annatto: TAE Soy 
being genen there is defir ibed the A circle ce the Jone fs gnent, “hich was 
ae ed tobe donem : i - 


D fi Oy tic, ole. o 


` piste > 


i, a E i n “ih 


k f "w DE 4 


riotbasd 


Ai Hath: itis man rife that i inä ife mene “phe kat B A D negt 
is equal to the aii ple DB.: cA: but in ina afethon lefe thena sfemicir- ; 
cle, 42.45 leffe.:.in 4. rfethou.g greater, ‘then d afemicirclesitis greater. 


zab sd or Fa yip egin 
‘There is alfoqmother generall-way' to finde; utehe o T Tra wt 
forefaid céntre, which will ferue inidifferently for: any: - a sd 
fe&ion’whatfoeucr: And thatis thus: SFakein the cit-'! x $ H ay, reaay 


cumférence geuen or fe&ion A B Sthreepoimtds'ataltai A. nei.. 2 

auertures which! let be:-4,B,C, And draw thefe fines gæi: fot: 

Band B C( by the firt peticion ĵi And(by the-rosof thes |i v, 

firft) denide into two equal] parteséitherof the fayde Gringo 3 bA 

lines,the line ef Bin the point D; &thélineB Gin thea CEN es 

point E. And (by the rr, ofthe firit) tron the pointés Sanila soc aso 
Dd.jes Dand 


Demonjira~ 
sie, 


ie SE Lhe shird Boke hs, 


DandE tayle vp-vntothe lines 4 B.and BC perpendicular lynes D Fiand EF. N 

forafmuch as either of thefe angles B D an BE Fisa wi angle aright line atid 
ced front the. point D ro the point E, fhall deuide either of the faid ae = and foraf- 
miich.asic fallech vyppon the right lines‘D F and E F,it hall make the inward angles on 
oneand the felfe fame fide, namely, the angles DEF ws. T cones agai 
and E D Flefle then two right angles. Wherefore (by Na 3 
the fift'peticion jthelines D F and E F being produced =~. 0 JEN go 
ftaltóoneurre bet them concurreinthepointF..And / | ., a te pe 2 
forafoiuch asacertaine right line D F denideth. a cer- [ 3 alan 


ae Ae 


taine rightlynee-¢ Binto two equall partes and per- f: 
pendicularly, therfore (by the corollaty ofthe firlt of ' mS Sf 
this bodéke)intheline D Fis the centre of the circle,& ee N 
by the fame realon the centre of.the felfe fame. circle A. err 


© fhalbein the rightline E F.Wherforethecentreofthe |. 


An additione 


circle wherof 4B C is a fe&ion,is in the point F,whichis commé to either of the lines 
D FandE F,Wherfore a {ection of a circle being gené,namely,the fe&ion 4B C,there 
is defcribed the circle of the fame fe@tion: which was. required to bedonefii. ner ada 


And bv this laft generall way, if there-be geucn three pointes, fet howfoeuer, fò that. 


they be not ail three in one right line,a man may deferibe acircle which fhall paffe by 
all the faid three pointes. For as in the example before put, if you fisppofe'onely the 3. 
pointes 4,B,C,to be geuen and notthe circumference A B.C to bedrawen,yet follows 
ing the felfe fame order you did before, thatis,. draw aright line frome to Band an 
other from B to C and deuide the faid right lities into two equall parts;in the points D 
and E,and ere& the perpendicular lines D.E and, ZF cutting the one the other.im the 
point F,and draw aright line from £ to B:and making the centre the point F, and:the 
{pace F B deferibe a circle,and it hall pafle.by the pointes 4 & C : which may be pro+ 


Gite? ged by drawing right lines froin4 to F,and from F toC. For forafmuch as the two. 
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ofthis Propo- 
frion after, 
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` 
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= 


fides A Dand DF of the triangle.4.D F areequall to the tworfides BD and D F-ofthe: 
triangle B/DiF\.for by fuppofition the line ed Dis equall-to theline D Z, and the lyne 
DF is cginmon to them both) and the angle A'D Fis equall to the angle BD F (tor 
they arg both right angles )therfore(by the 4.6f the firft )the bafe 4 F'ts eqnall to the: 
bale B’F.And by the fame reafonithe line FC iseqhall to the line FB: Wherefore thefe. 
thre¢ lines F 4,F-B and F C are equall the one tothe other.. Wherefore makyng the 
centre the point F and the {pace F B it hal alfo palie by the pointes. 4andC, Which 
was required to be doné, This propofition is ¥ery neceflary for'miaity things as you: frat 
akterwardifee. yrensts opi sds aaa adi es sige ln aed 
Campane putteth an other way, how to defcribe the = ~ a ere ee 

whole circle of a fetid geuen. Suppofe that the fection A ae 
be AB, Itis required to defcribe the whole circle of the 
fame fection, Draw in the fection twolines.atall aduene 
tures 4C and B D:which denide into two equall parts 
ACin the point E,and B D in the pointe F.Then from ; 
the to pointes of thedeuifions draw within the fetis $ \ cgp 2% 
on two perpendicular lines EGand FA whichletcutte “se j 
thë önetheorHerinthepoint K Andthe centre.of the | TSP re 
circle hall be in either of the faid perpendicular lines, -o hg 
by thecordflary of the firft oF this booke: Wherfore the point Kis the centre of thecit> 


W 


cle: which was required to be done. - T | 
Butifthe lines EG & E H do notcnetheonetheo-lle: iou yeep g me 
ther,but make one right line as dothG Ainthefecod o i y v an wl fou 
figure: which happeneth when the twolines. WC ando C/i tiin. Dea 
B Dareequidiitant. Then iioo Wear ae bofis > pias 
to cither part of the circumference gevien;:flallspafie : | \ lis 
by the centre of the circle by the felfe fame-Corollary:4 pg? 


For thelines E£.Gand F H cannot be equidiftant.: For’. 
then onéand the felffame circumference fhould.hatie waca is ssi 
two centres, Wherfore thelineHG:beingdenidedins. A. iie 90 BE 
k y S a ©. tot. bU 


of Euelides Elementes. | Fol.re9. 


tg two equall partes ini the point X;the faid point K hali be the ceritre of the feGion. 


f L 


i 


Pelitarius here addeth abricfe way how to finde 
is commonly vied of Artificers., . . ny 


out the centre ofa circle,which ren 


Suppofe thar the circumference be AB CD, whofe centre itis required to finde out, A ready way 
Take a pointin the circumference genen which let beA, vppon which defcribe a gircle aa ne ot 


with what openyng of the compatic you will,which letbe EFG. Then take'an other’ she center of a 
pointin the circumf-rence geuen which letbe B, vpon which defcribe an other circle: Atle couipia: 
. with the fame opening of thecempafierhatthecir- (0.7 03 D ae by yfed a- 

cle EF G was defcribed, and lerthe fame be EH G,. Bene arti- 
“which leecut the circle E F G'inthe two pointes B's fests 


and G. (I haue not here drawen the whole’circles,” 
-Burotiely thofe partes of them which cutthe one- 
theother for duoyding of confufion) And drawe 
“from thofe centres thefe right lines AE; BE, AG, ` 
‘and B G,which foure lines thall be equall, by reafon -= 
they are femidiameters of equall circles, And draw’ f, 
‘arightline from A to B, and fo thall there be made f 
‘two Hofceles triangles AE B,andAGBvntowhom:: \ 
the line A Bisa common bafe.Now then denide the ~- 
line AB into two equal partes in the point K which 
muft nedes fall betwene the two circumference E F 
Gand EHG, otherwife the part fhould be greater. 
then his whole, Drawealine from Eto K and pro. 
duce it to the pointG. Now you fee that there are 
two Iofceles triangles deuided into foure equall 
triangles EAK, EBK;GAKandGBK. Forthe - i Dk pija 
two fides A Eand A K of the triangle AEK are equallto the two fides BE and BK of 
the triangle B E K,and'the-bafe E K-is common to them both, Wherefore the two ane 
glesat the point K ofthe twotriangles AB Kand B EK ate by the 8,ofthe firftequall: 
and therfore aré right angles.And by the fame reafon the other angles atthe poynte K 
“are right angles,Wherfore E Gis onexight lyne by. the 14..0f the frit. ~Which foraf= 
“much as it devidetk the litte A B:perpendicularly, therefore it paffeth by the center by: 
-by the corollary ofthe firt ofthis booke. And fo if you take two other poyntes,namee 


t 


Cand D inthe circumference geuienjand vpom thé. “35 Aave 
‘ defcribétwo circles cuteyng the one thevother in... E2 
“the pointes Land M,and by the faid poynteés pros -` Nile’, 
‘duce aright line, it thall cutte thelyne E-G beyng - 

, produced inthe pointe Na which hall bethe cen- + 
tre of the circle by the fame Corollary ofthe firt 

of this booke,if you imagine the right line C D to 

be drawen and to be‘denided pérpendicularly by 
.thelyne LM, whichit muftneedeSbeas. we haue 
before proned.And here note that to do this me- 
chanically not regardyng demonftration , you 
neede onely to marke the poyntes where the cir- 

cles cut the one the other,namely; the poyntes E, 

G,andL,M, and by thefe poyntesto “produce the ~ 

lines E G and LM till they cut the one the other, 


$ 


_andwherethèy cut. the onethe other, thereis the -i 
centte of the circle,as you fee herein the feconde ~ 
: figure. D OW Aha are: od qed j 


Con firaGion. 


Demonstra- 
` i0ia 


| is equal toy bafe EF. And z 


j `The third Booke y 
Sebo 23. Theorem, l AE be 26. Propo tion. — 


ji rie anglesi in Pr bie t fhi in segnal sirciiforentes, 
_ whether the angles} be drawen Jiad the. centres,or Be iors the 
circumferences. rise <E AET i! 


v@ Ippo that thefe Ha A B € Dr D E F, be pale And irom thelr 
S \acentres namely,the pointes G. and. H; lee there, be.drawen thefe equall 
‘angles BG Cand E H F: and. likewife from their creas thefe 


- equallangles BAC and E DF. Then Lay, that the circumference BKC 


is equall t to the circumference ELF . Draw (by the o firft petition) right lines 
from B to C, and from E to F. And for afmiuch as the circles ABC and DE F 
are equall, the right lines alfo drawen from their centres to their orcumfer ences, 


are (by the firft definition of the third ) equal the one to the other . Wherefore 
thefe two lines BG and ° 7 


G Care equal to thefe.two 
TA E Hand HP: And 
the angle at thepoynt G is 
equal to the angle at the 
point H: w) herfore (by the 


A ofthe frh the bafe BC a /, 


forafmuch ns the angle at :: 


“the piynt A is equal to the anol es point D; ‘hore the J; AGH B vi c | 


“Fs. like to. the fer egment.. ED F. And they are deferibed topon equall right lines B.C 


cand EF But like fegmentes of circles: defcribed vpon equall right dines; are ( by 
“the 24. of the third )equall the one to the other. Wherefore the fegment B A. C 
“4s equallto the fe fegment EDF. And the hole circle ABC is equall top $ whale 
circle DEF. Wherefore (by the third-common ifentence ) the circum ference res 


mayning B K G 1s equall to the circumference; remayning ELF . Wherefore 
equall angles in equall circles confaft in: equall circumferences, whether the angles 
be drawen from the centres or s or from thecircumfere ences: which was required tobe 
dem Oink ted, 


f üs t ok? T il — “ : Se 


Sahe 24. Peria “Then 27. Psp ition, , 


ri salad 
In equalle circles the angles) which confi Ski in eqnall citcumfe- 
© rences,are equall the one to. the other , whether the anglesbe 
gyen from thec centres,or from the circumferences, 4 


hat fa 


Ate: AS wN 


* wil 


of Euchdes Elementes, Fol.tote 


GSES V ppofey thefe circles ABC,and DE F, be equal, And vpon thefe 

IS CS ie ant of the fame circles hee bpon BC 6 E F 
oS JA let there confift thefe:angles:B G Cand EF F drawen from the cene 
CE tres and alfo: thefe angles BAC and:ED.F drawen from the cire 
cumferences » DhenL fay, that the angle BGC is equall to the angle E HF, 
and the angleB AC tothe angle EDF, If the angle BG C be equall to the an: 
gle EH F,then itis manifest,that the FA BAC is equallto y angle EDF 
(bythe 20. of che-thiid) But if thé angle BG C be not equall toy angleE HF, Demon ie 
thenis:the one of themgreater then theother. Let theangle BOC be greater sich leading 
“And (by the E N ay th E, r 
23.0fthefirft) ~- | fe She i, See j 


“bpon the right i 
`- “Ime BG, and j: 
pnto the point 


“genen init G;l -~ 
make nto the: 
angle BAF \ 
an equall ans v f 
gle BGK. But PRE T ES 
(by the 263 0f. == BF - 
angles in eġuall circles confift bpo equal circumferences whether they be drawer 
fromthe centres or from the circumferences. Wherefore the circumferene BK 

-is equall to the circumference EF, But the circumference EF is equal to the 
circumference BC: Wherefore the circumference B K alfois equall to the cire 
-cumference BC , the leffe to the greater : which is impofSible .W herfore the ane 
gle BGC is not bnequall to the angle E HF: wherefore it is equall. And (by 
the 20. of the third )the angle at the point A is the halfe of the an gle BG C:and 
(by the Jame ) the angle at the point D is the halfe of the angle E HF. Wheres 
fore the angle at the point A is equall to the angle at the point D. Wherefore in 
equall circles the angles which confift in equall circumferences are equall the one 

` to the other ywhether the angles be drawen from the centres or from the circumfes 

+ yences : which Was required to be proued. z 


ST he 25.Theoreme. .. The 28.Propofition. 


VF Ín equall circles, equall right lines do cut away equall cir- 
cumferencessthe greater equall to the greater and the lefe e- 
` gualltothe lefe, 6 n ae 


any Daj, Suppo 


Conffrattion. 


D y kz- i RS A p y 4 ee si * ao $ ` 5 5 4 + ees: ra A Fi = A Ba p 4 = > ad s] k; 4 z 
¢ it > i A ae the circlesaréeqnall stherfore(by the fir/t definition of the third,) the lines w 
at, are drawen-fro the*cens* - a a ae 


d. And dinis thejevight lines; KB, KC, KE; and LF. And for afmuchas 


ETE on 
x 


"tres are equal Wheres na 
fore thefetwolimesBK Y ` 
and KC, avejequall'to’ zh s <i 
thefe tivo lines E Land- \g 
L F. And (by Juppofiti« 
on )the bafe BC is equall 
to the bafeesB' FW here- =- * a 
Fe a ND OR ol r 
the anole BK C is eqiiall to the angle E LF. But (by the 26.0f the third) 
equall angles drawenfrom the centres confif? bpon equall circumferences.W bers 
fore the circumference BG Cis equall tothe ET E HF: andy whole 
ticle ABC is equall to tbe whole circle DEE . Wherefore the circumference 


sia? 
kana his) 


remayning. EDE: Wherefore in circles equal right lings do ARE eiA 
effe: 


x s 
SB eee E 
a ir 


C quall. Andin them 
Theconnerfe MEEI befèeeghall circumferences, BG.C'and E H F: 
ofthe former RSV w es BORO FESTO nT Tay Wat the rieh 

AA a tlines BCand EF; ThenI Jay, that the right 


Propofition. 


Pha. = 


he lines 


all tå theaterssherefre by the fin eftion oft itd Me lines 
et er -Whice 


ma 


Re Eielides Eleni, l E 102e 


aphiche sare” 
“drawe eer 
the centres - 
“are eguali ` er ny ae S 
wheidfore c ip ia 
‘théfeglines {oo fo TERE 
p: pane spoil 
Kej are ee 3 ee r 
gat “FG eR E E 
thele n, ie 
LE aid oS i AE 
comp} rebend equall “on Ww sere ( ii i Å. if the PA rhe afè BCH Bé 
quallto the bafe EF . Wherefore in equall c circles vridér equal ena nt ereite, 
are fi ubteùded equall right lines : : which was ‘Teqiived to be TUP Rra, 


Sa The 4. Problewie. waty 30. ‘Propape ition, 
T s denide acircum iferericëg getien irito two eqnall partes. y 


=m 


=O Pole that the circumfere) ence o genn be AD B. Itis EA to dez 
CK hide the circumference AD B into tivo equall partes. Draw aright Conftructions 
Oe DI K liie froni AtB: And (by the 10. of the firs) denide the line AB 
itd tivo equi partes in the pot C. And (by the ti. of the first from 
‘epoi p ‘rayfe'vp Dito ABa perpendicalir liné.C D. And draw-thefe. right . 
lines AD ind DB: And forafinuch as thé line ACi is KE to the RS, E Px x T Demonfira- 
the line C Dis common to them both; hence re e ge an 
fore thefe two lines ACand CD are ó equall "dS Be j 
l thefet twa lines B C and G: D Andi by the- 
peticion, \the angle, A ED is equal to the >` 
Langhk BCD, for either of then is a right 
right angle T ie Ber fart (by the 4. of | the frst) 
the bale A Dis ein to the bafe DB. But - 


Pe i righ t lines do cut pea) Ees. aipcume 


ray 
tal 
` Ñ 


as 


1; is equal it to “she ciy Eeri er ence! OB A) y ae the Rela: get is fai: 
ean intg fatwa equali jary Lik ich Das i ei to be done. ~r 


 SeeThe 27: TPeareme, ` È Fea Propel Hone 


op naire an jangle madein the ofemisircle is a right angle: 
Dd i iif. bur 


The firs pare 
of this Theos 
EB Co 


~ the line E A, ( for they are drawen rom the 


> - leE AB is equallto the angle EB A (by 


y b 


N ry t ia 
eae G 4.6 o 
zea aT ARRA {w F A NE a à n 


°“butan angle made inthe fegment greater then the femicircle 
-  bleffe then aright angle,and an anglemade in the fegment 

< effe then the femicircle, is greater then aright angle. And 
-i moreouer the angle of the greater fegment 1 greater then a, - 
~~ rightangle: and the angle of the leffe fegmentis lefe then a 


~~ 
. = kN 
i) ‘ 
i m = N 
Z 
a ‘ts waa : h ' : 
‘et DE X Ay 3 
ero e ~ s ei J $ 
4 b a “yy ga 


ji ee ae ae 
FAV p pofe that the circle be ABC D and let the dimetient of the circle be 


NGS the right line BC, and the-cétre therof the point E. And take in the fee 
== micircle a point at all auentures,and let the fame be D, And draw thefe 
PETAD A Ta eek” San 
Jaythattheangle in the femearce BAC 
namely, theangle BAC is a right angles 
And the angle AB C->which ts in the fegment 
AB C being greater then the femicircle,. is 
lefse then aright angle. And the angle AD 
C which is in the fegement AD C being lefSe 
then the femicircle is greater thé a right ane 
gle. Draw a line from the point A to the point , | 
Land extend the line B A yntothe point F. | 
And forafmuch as the line BE is es to \ 


E 
we i i at y t yt me as 
+ eee pe Ti sie. 524 
z is 
. i 


ted 


centre to the circumference ) therfore the ane 


the 5.of the first ). Againe forafmuch as the ~ 

line A Eis equall tothe lmeEC, the angle. © s oo ee 

AC Eis (by the fame Jequall to the angleC A E.wherfore the whole angleB A 
Cis equal! to thefe two angles ABC and AC B.But the angle F AC which is 
an outward angle of the triangle ABC is (by the 32. of the first) equall to the 


. twoangles ABC AC BW herfore the angle B A Cis equall to the angle Fe 


Second part. 


Hiire: d C D. But if within a circle be deferibed a figure of foure fides, the angles therof 
© hich are oppofite the one to the other are equall to two right angle (bythe 22 
of the third ) W herfare (by the fame) the angles ABC and 


k _ And forafmuch as (by the 17-0 
.BC,namely, ABC and B AC are lefse then tworight angles, and the angle B 


“ACW herfore either of themis aright angle. Wherfore the an gle BA C-which 
isin the femicircleB ACis a right ae | 


ch a e 17. of the first) the two angles of. the triangle A 
A C is aright angle. T berfore the angle AB Cis lefsc then aright angle andit 
is in the fegment A BC which is greater then the femicircle. | 

_ And forafnuch as in the circle there is a figure of foure fides, namely, AB 


DC aré equal 
to 


of Euchides Elementes. Fol.103. 


to two right angles But the angle ABC is lefe then aright angle. Wherfore the 
an sgle remayning AD Cis greater then aright angle, and itisma segment 
which is lefSethen the femicircle, © >» wi 
Now alfo fay that the angle of the greater fegment, namely; the angle 
hich is comprehended vader the circumference A BC and the right line AC 
is greater then aright angle and the angle of the lefe fegment comprebended 
pader the circumference ADC, and the >>: ail 


right line A CislefSe thë aright angle which ©. -3 gh 
may thus be proued. Forafmuch as the angle wel Pun > 
comprehended pnder the right lines Band cu Ofo ooo a, 
ACis aright angle, therfore the angle come © ` Ln a P A 

: TARS 


prehended ‘ynder the circumference ABC JIN 
and the right line AC is greater thenaright S/N > 

5 ae Se, a A = 
angle: for the whole is ener greater then his a aie ea Pay 


part (by the 9. common fentence. * mmm ph hay Oey P. 
Againe forafmuch as the anglecompree | E Tomi" 
hended ynder the right lines AC and AF D m 
is a right angle , therfore the angle coms gn: x 
prehended vnder the right line CA and the A 


circumference ADC is lefse then a right ane _ Mee 


gle W herfore in a circle an angle made in the p 

femicircleis.avight angle,butananglemade a > 
in the fegment greater then the femicircle is lefe then aright angle and an ane 
gle made in the fegment lefse then the femicircle, is greater then a right angle. 
“And moreouer the an cle of the greater ‘fegiment is greater then a right angle: e7 
the angle of the lefe fegment is lefe then arightan gle < which was required to 
be demonstrated ==" jim alt Dr- A 
z> An other demonStration to proue that the angle BAC is a right angle.Fore 
‘afmuch as the angle A E Cis double to the angle B A E (by the32.0f the firft) 
‘for it is equal to the two inward angles which are oppofite. But the inwarde ane 
“gles are( by the 5. of the first) equal the one to the other and the angle AE Bis 
-double to the angle E A C. Wherfore the angles A E Band A ECare double to 
“the angle D'A C But the angles AEB and AEC are equall to two right ane 
gles: Wherfore the angle B ACis a right angle, Which was required to be dee 
jwonstrated,. ` ~~” FA e oe er ee 


` 


(i an 
Gees 


y 
XR ei a. ee, 
say 
eet 


angle: La 


The fourth 
parte 


The ff and 
last pais. 


An other De~. 
monstration 

to prone that 
theang'e in a 
[emieirceleis g 
right angles 


| fi ereby it is manifefisthat 1 a in 4 triangle one angle be equal A Corollary. 
“>. pothe iwo other angles yemayning the fame angle is aright 


SF herbirdBooke © 
‘angle: for thatthe fide angle to thatone angle (namely, the 
angle whichis made of the jide produced without the trian- 
oy.» > gle) is equall 10 the fame angles but when the fide angles are 
, equal the one to the other,they are alforight angles: > 
` 7 N g An addition of Pelitarius. 7- re 


Tin a circle be infcribed a rectangle triangle , the fide oppofite ynto, the right 
angle fhall be the diameter of the circle. > ` 264 90" Sore GN a 


An addition Suppofe that in the circle ABC be inferibeda i © A UTA VE A NS te na 

‘of Pelitarinss rectangle triangle AB C; whofe angleat the point ie 23 3 Xs 8 FO, 
B let bearightangle.Then Ifay,thatthe fde AC , 2... vp B.S 
isthe diameter of the circle. For ifnot, then hal © nA SN 


è _ thecentre be without the line AC,asin thé point. --—' 
Demonfira-? E, And draw aline from the poynt A to the point, 
tionleading E,& produceit to the circumference to the point 
zoanabfuvdie D; andlet AED bethe diameter: and draw aline ` 
Eha from the point B to the point D.Now(by.this’3 1, 4 
i Propofitió) the angle A B D fhall be á right angle, 
and therefore fhall-be equall to the right angle 
ABC,namely, the part to the whole : which is ab- 
furde. Enen fo may we proue, thatthe centreisin . 
no other where but in the line AC. Wherfore A C, 
is the diameter ofthe citcle : which was required 
to be proued. j AF 
i oe g An addition of Campane. amin 
An addition Y By thys 31. Propofition,and by the. 16. Propofition of thys booke, itis mani- 
of Campanes “pin a ga pa ai e AR leg Wide : Ve, le, 
feft,that although in mixt angles,which are contayned vnder a tight line and thé 
circumference ofa circle,there may be geuen an angle lefie & greater then a right 

angle,yet'cati there neuer be geué an angic equall to a right angle.For euery fecti- 

on ofa circle is eythera femicircle, or greater then a femicircle,or leffe,but the an- 

‘gle of a femicircle is by the 16.0f thys booke, lefe then a right angle, and fo alfo is 

thearigle ofa lelle fe@ion by thys 31.Propofition: Likewifetheangle ofa greater 

_ &eGion, is greater then a right angle, as it harh in thys Propofition bene proued.. 


a SeT he 28. Theoreme. The 32.Propofition. 


~ Ifaright line toucha circle,andfrom thetouch be drawena 
<  vightline cutting the circle: the angles which that line and 


the touch line make,are equall to the angles which confiftin 
the alternate fegmentes of the circle. cm 


pe 


ETS Vppofe that the right line EF do touch the circle ABCD inthe 
i XS point B: and fromthe point B let there be drawen into the circle 

QA BCD a rightiline.cutting the circle, and let the fame be BD. 
T hen I fay, that the angles which the line BD together with a: 

~— touc 


. t i 


is raged bp onto the touch line A PERPER aiis n Do 
dicular BA. T herfore( by the 19. of the | 

third) in the line B A is the centre of the ~ 
circle ABC D.wWherforej angle ADB... 7 
being in the femicircle, is( by the33.0f the | >f s. 
third ja right angle . Whereforethe ans -pi bA 
glesremayning BAD and AB Dare safai w, 
equall to one right angle. But the angle daky- ou 
AB Fis aright angle.Wherefore the ane Àx 
gle AB F is equall to the angles BAD |<} 
and ABD). Takeaway ange ABD ~ia. 
which is common to them both Wherefore 
the angle remayning. D BF,is equall to . ma 
the angle remayning BAD, which isin ii saii TEE 
thealternate fegment of the citcleAnd for afmuch as in the circlé is a figure ofi 
fower fides namely AB CD, therfore( by the 22..0f the third the angles which 
ure oppofite the:one to the other ,are equal totworight angles: hevforé the anà 
gles BAD.and BCD ave equall to tworight angles . But the angles D BE 
and D BE; arealfoequall tatwo-right angles. Wherefore thé angles DBE 
and DBE, are equall to the.angles.B AD and BCD, Of -which we bane 
proved that theangle BAD isequall to the angle D BF. wherefore the ane 
gleremayning DB Eis equall to the angle remaning D CB, which is in the 
alternate fegment.of the circle sramely;in the fegment D C BIf therfore a right 
line touch g cerele and from the touch be drawena right line-cutting the circle: 
the angles whiehthat line aid the tosich line make; are equall to-5 angles which 
confift ing ulternatefegmentes of the circle : “which was required to be proued. 


cheth the circle. ABC in the point B; and from the point'B where the touch is, 


OS 


` 


sln thys P ropofition may.be two cafes .Fortheline drawen fromthe touchand Two cafes in 
etting the circle, may eytherpaffé by the centre ornot. Ifit palle by thecentre, this Propofia 
then is itmanifelt (by the 18. of thys booke) that it falleth perpendicularly vpon tion, 

thie touch lineand deuideth the circle into two équall partes, fo that all the anoles 


invéche fenificirélé.are by the former Pro pofition,right atigles, dnd therfore equal 
to the alternate angles made by the fayd perpendiculaf line and the touchiline. JF ie 
pal not: by. the centré, then-followe the conftruction and demonration be- 
ohn ae "o e : a 


ito T he 


Three cafes ix 
this Propofi- 
tion. 


The first cafe 
Conflruétion, 


Demonfira- 
U0 e 


a “j a 
Hie acta OOH 
N wane 


Thefecond 


cafe. j 


_ aah LhethirdBooke  . 
<o «sæ The 5.Probleme. The 33.Propofition.. © x> 


© Uppon a right lyne geuen to defèribe a fegment of acircle, 
= which fhal contayne an.angle equall to arettiline angle gene: 


iy 


oe IAV pole that the ri¢ht line penei be A Band let the rectiline angle'ge: 
nen be C.Itis required pon the right line geut A Bto defcribe a fegh 
Jent ofa circleyhich hall contayne an angle egual- to the angle C 
‘Now the angle C is either an acute angle, or a righe angles or an obe 
Firft, let it be an acute angle as © 2 8 stin N GR n 
in the fir/t-defcription. And{ by. the 23 © <& h aas Rin TASTAR S 
ibe) Pa right ah arah 
and tothe point in it Adefcribe an 
angle equal to the angle C, and let the 
fame be DAB. Wherfore the angle © [° 
D AB is an'acute angle. Fromjthe =) = 
point Araife bpl by the 11. of il ere 
pnto the line AD a perpentdiculer ` 


4 `~ a 


dine AE, Aid (ly ther. of the firft) = x al 


Sie 
oe 2555 


” 


r2 


t a 


~ 
s~ 
z 
moc 
> 
a 
Da 
& 
= 
z 
> 
me 
= 
bae 
> 
mh 
= 
S 
Di 

~A 
z 
a 
= 

S 


of Euclides Elementes. Fol.tos. 
pon the right line A Bto defcribea Seg: 


_ ment of acircle, which fhall contayne an 
angle equal to the right angle C.Defcribe E 
againe ppon the right line A Band to the | 
point init A an angle B A D equal to the 
reétiline angle geuen C (by the 23. of the 
first) as it is fet forth in the fecond dee 
feription. And (by the 10.0f the first) de= ` 
uide the line A B into two equall partes 
in the point F. And making the centre the 
point F and the fpaceF Aor FBdefcribe |; 
(by the 3 -peticion jy circle AEB. Where P? 
ore the right line AD toucheth the cire . 
cle AEB :for that the angle BAD is aright angle.Wherfore $ angle BAD 
is equall to the angle which is in the fegment A E B, for the angle whichis in a 
femicircleis aright angle( by the 31. of the third) But the angle B A D is equal 
to the angle C. Wherfore there is againe defcribed vpon the line AB a fegment 
of a circle namely,A E B,which containeth an angle equall to the angle genen 
namely to C. 
But now fuppofe that the angle C bean obtufe angle. V pon the right line AB 
- and to the point in it A defcribe (by the 23. of the firft) an angle BAD equall 
to the angle C: as it ts in the third defcription. And from the point Arayfe bp’ 
pnto the line AD a perpendiculer line AE 
(by the 11. of the firft) And agayne by the 
10, of the first) deutde the line A Binto two 
equall partes in the point F. And from the 
point F rayfe bp vuto the.line A B a perpes 
dicular line FG (by the 11. of the fame) o> 
drawe a line fromG to B. And now fora/: 
much as the line A Fis-equal to the line FB, - 
and the line FG is common to them both, — 
therfore thefe two lines A Fand FG are ez > 
quail tothefetwo lines BF andFG:.and . . l 
the angle AFG is (by the 4 , peticion ) equall to the angle B FG :wherfore (by 
the4 . of the fame ) the bafeAG is equall to the bafe GBW herfore making the 
centre Gand the fpace G A defcribe( by the 3. peticion Ja circle and it fhall pafe 
by the point D: let it be defcribed as the circle AE Bis. And forafmuch as from 
the ende of the diameter A E is drawen a perpendicaler line AD,therefore (by 
the correllary of the 16. of the third) the line AD toucheth the circle A E Ber 
fromthe point of the touche nåmely,4,ıs extended the line AB.Wherfore (by 
the 32. of the third ) the angle B A D is equall to the angle A AB which is in 
the alternate segment of the circle But the angle B.A D is equall to the angle C. 
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=t Bewhich contayneth an angle equall to the angle geuen, namely, 
i yp TAR r at a 


Confirsftion. 


Demonfira- 
82011, 


A 
e, 
e 
indy a 


oy de ABC inthe pont B: and frovay point ` 
om of. the touche namely B, is drawn intothe ~ 
_ oclea certaine right line BC; therefore ` 
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Wherefore the angle which is in the fegment AH Bis equal to the angle C: 
Wherfore vpon the right line geuen AB,is deftribed afegment of a circle: AFE 
Co which was 
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required to be done. 
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| ST he 6. Probleme. © The 34.. Propofition. M e 


“From a circle geuen to cut away 4 fettion which Jhal con taine ' 
an angle equal toa reĉlilinė angle geuen.. o = on o. 


OA V ppof é that the circle geuen be AC and let the rečtiline angle ‘gener 


fo be D. It is required fro the circle A BC fo gt aware fegment which 
rA h 


Ww ; 
lan fall contayne an angle equallto the angle D. Draw( bythe 17-0f the- 
om. third Ja line touching the circle, and let the fame be EF: and let it 
touche in the pomt'B. And (bythe 23.0f 2 a a ; 
the first) vpon the right line EF and to 
the point init Bdefcribe the angle F BC. 
equall tothe angle D. Now forafniuch as 
acertayne right.line EF toucheth the cire ~ . 


(by the 32- of the third the angle FB Cis 
equall.to the angle'B AC which isin the > 
alternate fegment. But the angle FBC is - | : | 
equall to the angle D.Wherforethe angle 5 8s a a a 
a { Pgo p m > 2 Viy ok SM eae E Pp e 

BAC which con(isteth in the fegment B A Cis equall tothe angle D. Where 
fore from the circle geren AB C 1s cut away a fegmen t BAC which containeth 
an angle equall to the rettiline angle geuen: which Was required to be done. 
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odfin acircletwo right lines do cut the onethe other the recta. 


+ sañgle parallelagrame comprehended under the fegmentes or 
2S parts of the one line is equall tothe retlangle parallelograme 
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Saeed parallelogramme. contayned ynder the partes AE and E C is equall to. 
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of Euclides Elementes. Fol.106. 


the re€tangle parallelogramme contained ynder the 
partes D Eand EB.For if the line AC and BD 
be drawen by thé centre then is it manife/t that for — 
as muchas the lines A Eand ECare equall tothe 
lines DE and EB by the definition of a circle, the. 
reCfangle parallelograme alfo contayned ynder the 
lines AE and EC is equalltoy reCtangle paralles 
lograme contained’ vnder the lines DE and EB. 
But now fuppofe that the lines AC and D B be 


not extended by the centre and take( by the 1. of the third) the centre of the cirs 
cle ABCD and let the fame be the point F, and from the point Fdraw to the 
right lines AC and DP perpendicular lines FG and F H (by the zz, of the 
first) and draw thefe right limes F BF Cand FE. 
And forafmuch as a certaine right line F G drawen 
"bythe centre ,cutteth a certaine right line AC not 
drawen by the centre in fuch forte that it maketh 
right angles, it therfore deuideth the line AC into | 
_ two equall partes (by the 3. of the third ). therfore / : 
the line AG is equall to the line GC. And forafz EN / | 
much as the right line AC is deuided into two ez 
guall partes inthe pot G, and into two 'vnequall — 
partes in the point E: therfore (by the 5. of the fecond ) the reCtangle parallelos 
gramme contained vnder the lines AE and E C together with the fquare of the 
dine E Gis equall to. the fquare of the line G C. Put the fquare of the line GF 
cominon to them both -wherfore that which is contained vnder the lines AE 
‘EC together with the quares of the lines EG and G F is equall to the fquares of 
the linesG Fes GC. But vntoy [quares of} lines EG 7 GF is equally [quare 


two right lines do cut the one the other: the reftangle parallelocramme compres 
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hended‘pnder the fegmentes-or parts of the one line is equall to thetetta ode pi 
rallelograme comprehended vnder thefegmentes or parts of the other linewhich 
"was required to be demonstrated. Mi 4 


: — 1e ae re en ee 
In thys Propofition are three cafes: For eyther both the lines paffe by the cen- 


tre, or neyther of them paficth by the centre’: or the one pafleth by the centre and 
the othernot. The two frf cafes are before demonfirated. «4. ** 


_ But now let one of the lines onely, namely, theline e4 C paffe by the centre, which 
let bethe poynt F, and let itcut the other line, namely, B D, inthepoynt EZ’. Now 
then theline 4C deuideth the line B D eyther intotwo equall partes,or into two vn- 
cquall partes . Fyrit letit deuide it into two equall partes: Whereforefalfo it deuideth it 
rightangled wyfe bythe 3. ofthys booke. Drawe aright line from B to F..Where- 
fore BEF isaright angled triangle. And fora{much astheright line 4C is deuided 
into two equall partes in the poyn: F,& into two ynequall partesiin the poynt £.. Ther- 
fore the rectangle figure contayned vnder the ° > a O a 


lines 227 E and EC together. with the (quare of ` wee 
theline £ f,is cqualltothe fquare ofthe line FC | Pe 
fbythe 5. of the fecond) But vnto the {quare of My iia tee A re 

the line FC isequall the {quareofthe line BF. f/f 90.) |} <i 
(for that thelines A B and # Careequall)taers ge (aA A wit 
fore thatwhichis cétayned vnderthelines AE f shad oi ix \ i 
and E C together with the {quare of the line EF, i A? ae 

is equali to the fquare oftheline BF. Butynto- |- wy } os 
theigisreoftheline 3 F,are equall the fquares - \ sey ta ae te 
ofthe lines Z Eand EF (bythe 47. ofthe firit). | 2X F 7p 


Wherefore that which ts contayned vnder the” 
tines eL E and EC together with the fquare of 


the line EF, isequalito the {qnares of thelines ws oe 
#Eand EF. Takeaway the {quare. of the line “ 


ZF which is common to thenrboth : Wherefore that which remayneth, namely, that 
whichis contayned. vnder the lines ef Eand EC, isequallto_the-tefidue; namely; to 
the fquareeftheline B E., But the{quare of the line B E is that whichis contained. yne 
der the lines BE and E D : for (by fuppofition) the line B E is equalltotheline £ Dy 
Wherefore that which is contayned vnder the lines AE &EC,is equall to that which 
is contayned vnder'thelines B E and. E D: which was required to be proneda iis -ie 
But now let the line e4 C palling by thecentres, C: 4... 4 ; 
deuide. the line Z D not paffing by the centre,vn- 
equally in the poynt E. And frothe poynt E raife — 
vp vnto the line eC a perpendicular line EA, ` 
which produce cn the other fide.to the poynt.@.. 


n 4% 


Wherefsre (by the 3. ofthis booke) thelineE 


SR pe, 
Eg 


isequall ro thẹ line EG. Wherfore as we haue be~ 
fore, proued , that which is contayned vnder the B 
Jines AE and EC, is equal! tothat whichis con-., . 
tayned vnder the lines GE & EA: butthat which | ` 
is contayned ynder the lines B E and E D, isalfo G 
gegùalltosthat which is cohtayned:vnder the lines ~: 
G Eand EH, by the fecond cafe of thys Propofitia.. 
on : Wherfore that whichis contayned vnderthe ` 
lines e4 E and EC, is equall to that which is con- 


Akt. vive ` PE peel, SATE 
tayned ynder the lines B E and E D : which was agayne required tg be proued.. * yi 
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Amongeftall the Propofitions in this third booke,doubtles thys is one of the 
chiefeft, For it ferteth forth vnto vs the wonderfull nature'ofa circle «So that by 
a : Seal Cp Bok J ai 1 Gyn ORM, E tin pe th 
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ae P ppofe that the circle be ABC : and without the fame circle take aa 
kK VÉ dny point at all aduentures,and let the fame be D. And from the point 
» edd D tet there be drawen to the-circle.two right lines DC A and DB, 
mae and let the right line DCA cut the circle AC Bin the point Cand 
let the right line BD touch the fame. Then I jay, that the reftangle parallelos 
gramme contayned vnder the lines AD and D C, is equall tothe fqnare ofthe 
‘tne BD. ‘Now the line DE A is either drawen by the centre or not.. 
vot. First let it be drawen:by the centre. And (by 

the firft of the third let the poynt F be.j centre of DAD 

‘thecircle AB C, and drawe aline from F to Be ` j 
Wherefore the angle FBD is aright angle.dnd 
Yorafmuchas ý right line AC. is denided into two 
-equall partes-m the poynt F and vnto it ts added 
idiveétly aright line C D therfore( by the 6 of the 
yecond ) that -which ts contayned ynder the lines 
AD. and: D Ctogether with the fauare of $ line 
LF, ts equall to the fquave of the line FD. But 
the lme F.Cis equall to the line FB, for they. are 
edrawen from the.centre to 3 circumference: Where 
fore that which is contayned vnder the lines AD 
wand D C together with the fquave of the line EB, 
vts.equall to the [quare of | thelineF D.But 9 {quare. 
of the line FD, is (by the.4.7-0f the firft) equall 
‘tothe fquares of the lines FB and BD (for the : ila 4 
angle EBD is aright angle.). Wherefore that which is contayned Dander the 
dines AD and DC togéther withthe Square of the line F B, is eguall to the 
dua) Eeuty. /quares 
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fqnares of the line FB and BD. Take away the fquare of the BineF B which 
és common to them both . Wherefore that which remayneth, namely, that-which 
és contayned Ynder the.lines AD-and D C, is equall to the [quare made of the 
line DB whichtoucheth the circle. © <n ee Sn ee eg 
But now fuppofe that the right line DC Abe. 

not drawen by the centre of the circle ABC. And 
(by the first of the third) let the point E bey cena - 
tre of the circle ABC. And from} poynt E draw 

(by the, 12. of the firft) nto the line AC apera 
pendicular line E F, and draw thefe right lines -` 
ED, EC and ED» Now the angle EFD isa. 
right angle ..And for. afmuch as a certaine right, ` 
line EF drawen by the centre,cutteth acertayne B, 
other right line A Cnot drawen by thecentre,in | ` 
fuch fort that it-maketh right angles , it denideth « x 

st (byb third of the third ) into two equall partes. \ . 

Wherefore the line A’F is equall to the line FC. ` 

And for afinuch as the right lne. AC is deuided === ~~), An 
into two equall partes in the poynt Fee vntoitis 9° A 

added direétly an other right line making both 

sie right line , therefore (by the G<of the fecond) TE erg ae 
that ‘winch is contayned ynder the lines D A and DC together with the fquare 
of the ine FC, is equall to the [quare of the line F D : put the [quare of the line 
F E common to them both. Wherefore that which is contayned ‘ynder. the. lines 
D Aand DC-together with the fquares of the lines CF andF E;is equallto 
the [quares of the lines F Dand E E. But to the fquares of the lines FD. and 
FE, is equall the [quare of the line D E( by the 4:7.0f the firft ) for the angle 


A 
ae : ` i 


AEE Din right angle. And to the [quares of thé lines CF and FE, is equall 


the fquare of the line C E (by the fame ). Wherfore that which is contayned Yne 
der the lines AD and D C together with the quare of the line EC, is equall to 
the fquare of the line ED . But the line EC is equal to the line E B: for they 
are drawen fiontthe centre to the circumference. Wherefore that ‘which is cone 
tayned vnder the lines A D and DC together with the fquare of the line EB, 


sag equall tothe {quare of the line. ED . But to the [quare of the line. E Dare ee 
-quall the {quares of the lines EB and B Di by the 4-7. of the first) for the ane 


gle EBD isa right angle: Wherefore that -whichis contayned bnder the lines . 


_ADand OC together with the fquare of the line EB, is equall tothe {quares 


ofthe lines EBand BD. Takeaway the [quare of the-line EB whichis come 
mon to them both: Wherefore the refidue, namely, that which is contayned Yne 
der the lines: A Dand DC, is equall to the [quare of the ine DB. If therfore 
without a circle betaken å certaine point, and from that poynt be drawen to the 


_sircle tworight lines, fo that the one of chem do cut the circle and the other do 
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of Evilides Elementes. Fol.t08, 


gT wo Corollaries out of Campane. ~ 


Lf frombacand the felfefame poynt taken Without a circle be drawen into the circle lines bow 
many foener : the rectangle Parallelogrammes contayned under eucry one of them and bys outward 
part, are equallthe one tothe other... ie A 


` ` Ena MATE Va 


-a Andthys is hereby manifelt, for thateuery one of thofe ređangle Parallelo- 
s P MA : 3 


gramthesare equall to the fquare ofthe line which is drawen from that poynt and 
‘toucheth the circle by thys. 36. Propofition . Hereunto he addeth, 


=| Stine linesdrawen from one and the felfe fame point dotonch a circle, they are equal the one to 
the other. iE ~~ © -` i 


` Which although itneede no demonftration, for that the {quare of eythet of 
thems equallto that which is contayned vnder the line drawen from the fame 
poynt and hys outward part : yet he thus proueth it. ’ 


‘;  Suppofethatthere be a circle B CD, whofe T 4 
centre let be E, and without it take the point 4. 
And from the poynt-4 drawe two lines AB and 
Af D, which let touch the circle in the poyntes 
Band D.ThenIfay,thattheyareequall. Draw . 
‘thefé right lines EB, E Dand AE. And by thé © 
‘18,.0f thys booke, eyther of the angles at the | 
-poyntes Band Disa right angle.Wherefore(by . 
¿the 47. of the firt} the {quarc of the line e4 Es 
“is equall to the two fquares of the lines 4 B and 
SEB and by the fame reafon,to the two {quares. 
t ofthelines AD and ED. Wherefore the two 
` {quares of thelines 4B and EB, are equall to 
“the two {quares of the lines e7 D and E D.And 
¢forafmuch as the fquares of the lines EB and 
„ED are eqiall, therefore the two other {quares 
‘ofthe lines AB and A D arealfoequall.Wher- | 
“fore the line 4 B is equalltothe tine-A Diwhich ~ - 
_ was required to be proned, | Wie 


~ "The fame may be proued an other way : Draw aline from Bto D. And (bythe 5.òf 
=the firft) the angle E BD isequall to the angle:E DB. And forafmuch as the two an- 

gles ABE and e4 DE areequall,namely,for thatthey are right angles: if-you take 

_from them the equallangles E 8 D &E DB, the two otherangles remayning, namely, 

“the angles AB Dand AD B thathbe equal. Wherefore( bythe 6.ofthe firft) the line 

» AB is equalltotheline AD. so` 8 ta a Poo vis, 


a x 


. hose ia a fol Ey s a9 47 y z 
sdl Su i g Hereuntoalfo Pelitarius addeth this Corollary. 
Sl F ron 4 poynt geren with oir acirele scan be drawen unto æ circle onely two touch lines. . 


chad dy iets Bash O T ey ET 1 > aA N a Rate ter. 
» The former defcription remayning, Lay that from thé poynt’A can be drawen ynto 
a Ee. ity. the 
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- D, aright line touching the circle ABC „and 
-let the fame be DE. And ( by the firjt ofthe 
“fame ) let the point F'be the centre. of the circle 


Ber) Tbe third Book 
thecircle BC D-nomoré touch lines, but the two lines: AB and 4D. For ificbe pof- 
fible, let 4 F- alfo bein the former figure a touch liné touching the circlein the poynt 
F.And'p rawe a line from Eto F.And the angle at the point F fhall be aright angle, -by 
the 18.of this booke: Wherefore itis equall to the anglé °E BA, whichis-contrarysto 
the 20.0f the firli, . _ f Se ee Ta eT aA 

This may alfo be thus proued’. For afmuch as all the lines drawen from ohe andthe 
felfe fame poynt & touching a circle are equall,as we haue before proued;but the lines 
ef Band A F can not be equall, by the 8. Propofition of this booke; therefore the line 
2 F can not touch the circle BCD. -< eT T 


zo SaeThe 31.Lheoreme. The 37.Propofition. < ` 
.,.. Prrithout a circle be taken a certaine point sand from that 
to, point be araiven to the circle tworight lines of which,the one 
doth cutthe circle and the other falleth upon the circle, and 
dar in fuch fort, that the rectangle parallelogramme which is 
_cotayned under the whole right line which cutteth the circle, 
and that portion ofthe fame line that heth betwene the point 
and the ytter circumferéce of the circle is equall tothe [quare 
made of the line that faleth vpon the circle then that line 
that jo falleth upon the circle fhall touch the circles: = 


| y Et the civclebe ABCtandwithe > iD ™ 
Bale gout the fame circle takea point, and IN 

No\ let the Jame be Dex from the point | \ 
seve D let there Le drawen to the circle 
ABC two right lines DCA and DB: and 
let DC A cut the circle, and D Bfall vpon the 
circle. And that in fuch fort, that that which 
is contayned Ynder the lines AD and DC, 
be equal to the fquare of the line DB. Then 
I fay, that p line D Btoucheth the circle A BC. 
Drawe (by the.x7- of the third ) from the poynt 


ABC: and draw thefe right lines FE, FB, 
‘and FD .Wherfore the angle F E D is aright 
angle. And for afmuch as the right line DE = 
toucheth the circle ABC , and the right line DCA cutteth the fame > therfore 
(by the Propofition going before ) that swhich is contayned vnder the lines. AD 


and D C,is equall to the fquare of the line DE. But that which is contayned 


bnder 


of Euclides Elémentes. Fol.ieg. 
wader the lines A Dand DE, is [uppofed to be equallto the fquaresof the line 


DB. ielevefore the facie of theloe DE igralo the fare ofthe lin 
DD, phereforealfa the lneD E-ws equal to the ine DB. Andtheline F E 
is egialta the bine FB, for they ave dian from the centre t03 chvcinnference. 
Noi thebofire thofe twa lines D Land IF are equall to thefe two lines D B 
and BF, and. FD is acommonbafetothem both. wherefore (by the 8. of the 
first) the angle D EF is equall tothe angle D BF. But the angle D EFisa 
right angle Wherefore alfo the angle DBF is aright angle. And} line F B 
being produced, [hall be the diameter of the circle. Butaf from the end of the die 
ameter of a circle bé dreven aright line making right angles , the right line fo 
drawen toucheth the circle (by the Correllary of the 16.0f the third). 7 herfore 
the rightline D B.toucheth the circle ABC. And the like demonstration will 
ferne if the centre be in the line A C. If therefore without a circle be taken a cere 
taine point and from that poynt be drawen to the circle two right lines , of which 
the one doth cut the circle and the other falleth ypon the circle, and that in fuch 
ort, that the rettangle parallelogramm which is contayned ‘bnder the whole 
right line which cutteth the circle and that portion of the fame line that lieth be- 
tivene the poynt and the vtter circumference of the circle is equall to the {quare 
made of the line that falleth bpon the circle:then the line that fo falleth vpon the 
circle {ball touch the circle : which was required to be proued, 


fi 


_.g An other demonftration after Pelitarins, 


Suppofe that there be a circle B C D, whofe 
centre let be E-and take a point without it,name- 
ly,4: And fré the poynt A drawe two right lines 
AB Dand AC: of which let_4B D cut the circle 
in the poynt B,& let the other fall vponit.And let 
that which iscontained vnder thedinese4 Dand 
A B,be equal tothe fquare of the line _4C. Then I 
fay, thatthe line 4C toucheth the circle . For 
firft ifthe line 4B D do paffe by the centre, draw 
the rightline CZ. And (by the 6. of the fecond) 
that which is contayned vnder the lines 4 D and 
A B together with the {quare of the line E&,that ` 
js, with the fyuare ofthe line EC( for the lines 
Ë Band EC are equall) is equall to the fquareof 

, the line e4 E . But that which is contained vnder 
the lines eZ D and 4B, is fuppofed to be equall 
to the {quare of the line e4 C: Wherefore the 
{quare ofthe line «4 C together with the fquare 
of the line C E, is equall to the {quare of the line 
AE. Wherefore(by the laft of the firft) the angle 

` at the point Cis arightangle.Wherfore (by the 
}8.0f this boke )theline AC toucheth the circle, 
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The third Booke 


Buciftheline 4B Ddoo not paffe by the centre, drawe fromthe point ef the line 
AD, in which let be the centre £.And forafinuch as that which is contained vnder this 
wholeline and his outward part, is equal! to that which is contained vnder the 
linese-fDand <4 B bythe fir Corollary before put, therefore the fame 
is equallto the {quare of thelinee4 C, wherefore theangle E CA isa 
_-kight angle as hath before bene proued inthe firft part of this 

Propofition,And therfore the line 4C toucheth the circle: 
Which was required to be proued, 
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© q The fourth booke of Eu- 


(i {uch-as may be infcribed and circumfcribed within 


ES er URS other Alfo it teacheth how a triangle, a fquare, and 


mii Z SS rae AS (y certayne other reGiline figures being regular may be 
A Y PG ea in{cribed.within a circle. Alfo how they may be cir- 


cumferibedabout a circle.Likewife how a circle may 
beinfcribed within them. And how it may be circumfcribed about them. And be- 
caufe the maner oféùtreatie in this booke is diuers from the entreaty of the for- 
mer bookes,he yfeth in this other wordes and termes then hevfedinthem. The 
definitions of which in order here after follow. . : 


- $a Definitions. 


`. : Ar tilinė figure is fayd to be inferibed in a retliline figure, 
-when enery one of the angles cf the infcribed figure toucheth 
<o. enery one ofthe fides of the figure wherin itis inforibed. - ’ 

 Asthe triangle 4B Cc is in(eribed in the triangle D ÉF, becaufe that eueryan gle of 
the triangle infcribed namely,the triangle eZ BC toucheth euery fide of the triangle 
within which it is de{cribed,namely,of the triangle DEF, As the angle CAB toucheth 


* r A 
. 


Dom vat 


am as coe: ri t : io | en ae 


Fand the angle ACB toucheth the 


BS i 


the fide E D -'‘theangle AB Croncheth the fide D 
fide E F.So likewife the{quare 4 BCD is faid to be infcribed within the {quate E FG. 
H: for euery atigle‘of it toucheth (mie one fide of the other. So alfo the Pentacon or 
fiùe angled figure ¢-4-B C.D E isinféribed within the Pentagon or fiue-angied figute 
PG HI K, As yowfeéirthefigurèg si -t OTSA i2. Pa Rae Se 
p Likewife 


The argumens 
of this bookga 


Firft definie 


ttOo, 


Second de- 
Jinsi. 


The inferipti- 
tion and tir- 
euoileriptien 
of veiling 
fignres pertai- 
zesh only to 
vegular fie 
EAEE 


The third de- 
finitions 


The fourth Booke 


Likewife a retliline figure is faid to be circumfcribed about a 
retliline figure, when enery one of che fides of the figure cir- 
cum/cribed, toucheth euery one of the angles of the figure aa 
bout which itis circumfcribed. 


Asin the former defcriptions the triangle D EF is faid to be circumfcribed about 
the triangle 4 B C,for that euery fide of the figure circum{cribed,namely,of the trian- 
gle'D E Ftoucheth every angle of the figure wherabout itis circumfcribed.As the fide 
DF of the triangle D EF circumfcribed,toucheth the angle 4B C of the triangle ABC 
about which it is circum {cribed:and the fide E F toucheth the angle B C Aand the fide 
C Dtoucheth the angle C A 8 Likewife vaderftand you ofthe {quare EF GA which is 
circum{cribed about the fquare 4 B C D: forcuery fide of the one toucheth fome one 
fide ofthe other.Eué fo by the fame reafon the Pentagon F G H I Kis circum{cribed a- 
bout the Pentagon 4 BCD E, as you feein the figure onthe other fide. And thus may 
you of other rectiline figures confider. i i 


By thefe two definitions itis manifeft,that the infcription and circumferiptión 
of redtiline figures here fpoken of, pertayne to fuch rectiline figures onely, which 
haue equall fides and equall angles,which are commonly called regular. Itis alfo 
to be noted thatreGtiline figures only of one kinde or forme canbe infcribed or 
circum{cribed the one within or about the other. As a triangle within or about a 
triangle: A fquare within or abouta fquare: and foa Pentagon within or about a 
Pentagé, & likewife of others of one forme.But a triangle can not be infcribed or 
circum{cribed within or aboute a fquare : nor a {quare within or about a Penta- 
gon.And fo of others of diuers kyndes. For euery playne rectiline figure hath fo 
many angles as it hath fides. Wherfore the figure in{crided muft haue fo many an- 

les as the figure in which itis infcribed hath fides : and the angles of the one (as 
is fayd) muft touche thefides of the other.And contrariwife in circumfcription of 
ficures,the fides of the figure circumfcribed muft touch the angles of the figure a- 


© . e » . . 
bout which itis circumfcribed. 


Arefliline figure is fayd to be infcribed in a circle when ene- 
ry one of the angles of the inferibed figure toucheth the cir- 
cumference of the circle. 


A circle by reafon of his vniforme and regular diftance which it hath from the 
centre to the circumference may eafily touche all the angles of any regular recti- 
line figure within it: and alfo all the fides of any figure without it. And therfore a- 
ny regular rectiline figure may be infcribed within it,and alfo be circumfcribed a- 
bout it. And agaynea circle may be both infcribed within any regular rectiline fte. 


gure,and alfo be circumfcribed aboutit, . ~- Plt, LAR 
_ Asthetriangle 4 B Cis infcribed in thecircle 4 BC: for that euery angle toncheth 
fome one pointe of the circumference of the circle. Asthe angle C 4 B of the triangle 


ABC toucheth the point e4 of the circumference of the circle. And the angle e4 es Cc 
; o 
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of the triangle toucheth the pointe B ofthe circumfe- 
rence of the circle. And alfo the angle 4 CB of the tri- 
‘angletoucheth the pointe C of the circumference of 
the circle, In like manner the fquare 4 D E Fis inferi- 
bed in the fame circle ABC; for that euery angle of 
the (quare infcribed,toucheth fome one poynte of the F 
circle in which itis infcribed. And fo imagine you of 
reQilined figures. mm ae 
eA circle is fayd to be circumfcribed 


about a rethiline figure, whéthe cir- = >> 


. 


4 


cumference of the circle toucheth euery one of the angles of 
the figure about which it is circumfcribed. 


Asin the former example of the third definition. The circle 4 D EF is circumf{cri- 
bed about the triangle 4 B C,becaufethe circumference of the circle which is circum- 
{cribed touche th euery angle of the triangle about which itis circumfcribed : namely, 
the anglesC 4 B,ABC,and B C A. Likewife the fame circle A D EF is circumfcribed 
about the {quare A D E F by the fame‘definition,as you may fee, 


The fourth 


definition 


Te A circle is fayd to be inferibed in arethiline figure, when the The if den 
circumference of the circle toucheth euery one of the fides of Fn 


the figure within which it is infcribed. 


"- -Asthe circle ABCDisinfcribed within the triangle wa 
EZ F.G, becaufe the circumference of the circle toucheth | 
euery fideof the trianglé in which itis infcribed: namely 
the fide E F in the point B, and thefide GF in the pointe 
C,and the fide G Ein the point D. Likewife by the fame 
reafon the fame circleis infcribed within the fquare HZ 
KL. And fo may you iudge of other reGiline figures, 


A rettilined figure is faid to be civcum- E£ © KF 


Jeribed about acircle, when enery one-of the fides of the fi- 


gure circumfcribed toucheth the circumference of the circle, 


Asin the former figure of the fift definition, the triangle E FG is circumferibed a- 
bont the circle 4 B C D,for that euery fide of the fame triangle beyng circumfcribed, 
toucheth the circumference of the circle;about which itis circum{cribed, As the fide. 
EG of the triangle E F G toucheth the circumference of the circle in the point D: and 


the fide E F toucheth itin the point Z : and the fide G F it the point C.Likewife alfo the . 


{quare HIK Liscircumfcribed about the circle A BC Dy for. cuery one-of his fides, 
toucheth the circumference of the circle, namely, in the pointes. 4,8,C,D.-And thus. 
confider of all other regular right lined figures (for of them‘ onely are vnderftanded ` 
thefe definitions ) to be circumfcribed aboutacircle, or tò beinfcribed within a cire 
els or of a circle to be Circumfcribed.or in{cribed about or within any ofthem. 
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Lhe fourth Booke | 
Sevmbde. Aight lyne i fayd to be coapted or applied ina circle, whim 
nitions the extremes or endestherof fall uppon the circumference of 
‘the circle. mah llegar : vat 


As theline B Cis fayd ro be coapted orto be appli- 
ed tathe‘circle A BC for that both his extremes fall’ 
vpon the circumference of the circle in the pointes B 
and C, Likewife the line D E. This definition is very 
neceflary,and is properlytobe taken ofany_lyne ge- 
uen to be coapted and applied into a circle, fọ. thatit 

_exceede not the diameter of the circle geuen, _ 


wee ie | 


t 


The 1. Probleme. The t. Propofitions > x.. 


Inacircle genen tò apply aright line equal ynto aright line 
geuen which excedeth not the diameter ofacircle. -== 
A Vppofe that the circle cenenibe ABC, and let the-right 

az || une geuen, exceding not the diameter of the fame circle, 
py) 26 D.N ow itis required in the circle geuen A BC,to ape: 

EN ply aright line-equall ynto the right lne D. Draw the 
NY! diameter of the circle ABC, and.let the fame be BC. 
<A) | Now ifthe line BC be equall onto the line D, then is 


SISAS] thatdone which was required . For in the circle géuen 
Divo cafes zve Rf =p 1 ioe ea) tE: * alae Ms Qoy 
Ans oe ABCis applyed aright line | ! sy 


zon. BC equall pnto fright line... | is PN te “=! oe? 
Firfcafee D. But if not, then is the eee E 
Pe: line B C-greater then y line 
Sot SD And( by the third of the 
Lae GS ot ia oa Ti “or VIN 
» ua first put gnto the line D an. 
equall.line C:E:And making. . 
the centre Cand the Space \. | 
petition jactrcle EG Feuts.- GN. 
ting the circle ABCin the 
point Fp drawa line from: 
Cto Fi And for afmuch as - 
Demonftra- the po int’C is cen eof the” [ U ee 
gaon. EEEE A E tN j : , sais 
circle. EGE, therefore.¢ by. I ak. ie + AE ath 
the 13..definition of the firft:) the line C F-is-equall ynto the line CE . Barthe 
jine CE is equall'vnto the line D. Wherefore( by the firft-common fentence) the 
a, ae € dine 


cen \ = 


a . 


‘he cS 
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line CF alfo is equall’vnto the line D. Wherefore in the circlegenen A BC,ts 
applhed aright line CA equall vnto the right line geuen D : which Was requie 
red to be done. ~- “i | 


Sp The 2. Probleme. The 2; Propofition, 


| dn gan genento defcribe a triangle equiangle vnto atri- 
angle geuen. l s 
Ty V ppofe that the circle genen be ABC: and let the triangle geuen be 
` D E F. Now it is required in the circle genen AB C to defcribe atri- 
<] angle equiangle nto the triangle genen DE F. Draw ( by the r7. 
=S of the third) a right line touching the circle A B Cand let the fame be 
G A F and let it touch in the point A. And (by the 23. of the firft) vntoy right 
line A Fi and nto the point init A, defcribe an angle FI AC equall ynto the 
angle DEF. And (by the felfe fame) 'vnto the right line AG, and‘vnto the 


point init A makean an- 
/ \ 


gle G AB equall ynto the 2 an 
angle DF E. And draw 
aright line from B to C. 
And for afmuch as a cere 
taine right line GAH 
toucheth ý circle ABC,» 
and from the point where . 
it toucheth, namely,A, is 
drawen into the circle a el 

right line AC, therefore. 6 hae a y 
(hy thes’, of iad) ai T a 
theangle FL AC is equall ynto the angle ABC which isin the alternate fegs 
ment of the circle. But the angle H AC is equall to the angle D-E F. wherfore 
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rey 
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theangle ABC is equall tothe angle D EF. And by the fame reafon, the ane 


gle AC Bis equall to the angle DFE. wherefore the angle remayning,B AC, 

ís equall ynto the angle remayning E D F. Wherefore the trian gle ABC is es 
quiangle ynto the triangle D E F. And itis defcribed in the circle genen A BC. 
Wherefore in a circle geuen, is defcribed a triangle equian gle bnto a triangle Zee 
nen : which Was required to be done. my P 


w About acircle genen,to defcribe atriangle equiangle vntoa 
= triangle geuen TEA pee socks ar 
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Lhe fourth Rooke 

in FE V ppofe J the circle geuen be ABC, and let the triangle genen be DEF. 
Sega Lees required about the circle ABC to defcribe a triangle eguian igle Vite 
EAE bg the triangle DEF. Extend the line EF on ech fide tothe poyntes 
Gand FT. And (by the firft of the third ) take the centre of the circle AB Cand 
let the fame be the point K, And then draw aright line K B. And (by the 23. 
of the firft) vnto the right line K B,and vnto the point init K , make an angle 
B K A equall vnto the angle D EG and likewi[e make the angle B K C equall 
‘vnto the angle D F FL. And (by the 17. of the third draw right lines touching 
the circle A, B, C, in the pointes A, B,C. And letj famebe LAM,MBN, 
and NCL. And for afmuch as the right lines LM, MN, N L, do touch 
the circle ABC inthe pointes A,B,C, and from the centre K_‘vnto the pointes 
A,B,C, are drawen right lines K A, K B, and K C,therefare the angles which 
are at the pointes A,B,C, K 
areright angles ( by J18. / 

of the third). AN AN 
zuch as the fower angles 


of the fower fided figure E 
S, 
a 


Aye se > z A ae iG 
AMBR ,areequall ynto ~~ a \ E om my D 


H 


power right angles : whofe i | 
T : wR / 

angles KA M er KBM. i j l 

are two right angles: there S ON | y 

foretheangles remayning PL Maa TET) 

AK B,and AMB are *™* $ E 

equall to two right angles. | TES. 

And the angles DEG er D E F, are( by the 13. of the firft Jequall to two right 

angles Wherefore the angles AKB, and AM Bare equall ynto the angles 

D EG,and DEF: of which twoangles the angle A KB is equall vnto the 

angle DEG: Wherefore the angle remayning, A M B, is equall ‘nto the ane 

gle remayning D E F. In like fort may it be proued, that the angle LN M,is 

equall to the angle D FEW berfore the angle remayning M L N ‚ts equall yne 

to the angle remayning EDF. Wherefore the triangle LMN is equiangle 

nto the triangle DE F: andit is defcribed about the circle A BC. Wherefore 

‘about a circle geuen is defcribed.a. triangle equiangle ‘bnto a triangle genen: 

which was required to be done. l i 


q An other way after Pelitarins, 


Inthecircle AB C infcribeatriangle G HK equiangle to the triangle E D F (by 
the former Propofition) : fo that let the angle at the poynt G be equall to the angle D, 
and let the angle at the point H be equall tothe angle E: and let alfo the angle at the 
poynt K beequallto the angle F+, Then drawethe line LM parallel to the line GH, 
which let touch the circle inthe poynt A (which may be done by the Propofition ad- 
ded of the fayd Pelitarius after the 17. Propofition) . Draw likewyfe theline MN pa- 
rallel vnto the line H K and touching the circle ia the poynt B: Andalfo draw the line 


l 
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LN parallel vnto theline 
G K and touching the cir- 
cle inthe poynt C. And 
thefe three lines fhall vn- 
doubtedly concurre,as in 
the poyntes L,M,andN, 
which may eafily be pro- 
ned, if you produce onei- 
ther fide the lines GH, 
GK, and HK, vntill they 
cvt the lines L M,LN,and 
M.N,ia the poyntes O,P, 
Q.R,S,T. Now I fay, that 
the triangle LMN circil- 
fcribed about the circle 
ABC, is equiangle to the 
triangle DEF , For it is 
manifeft,that itis equian- l 
gle vnto the triãgle GHK, ~“ 

by the proprietie of parallel lines . For the angle MTQ is equall to the angleat the 
poynt G ofthe triangle GH K (by the 29. of the firit) and therefore alfo the angle at 
the poynt L, is equall to the felfe fame angle at the poynt G (for the angleat the point 
L,is bythe fame 29.Propofition, equall totheangle MT Q_). And by the fame rca- 
fon theangle at the poynt M,is eguali to the angle at the poynt H of the felfe fame tri- 
angle : and the angle at the poynt N, to the angle at the poynt K. Wherfore the whole 
triangle L M N,is equiangle to the whole triangle G H K: Wherfore alfoit is equiangle 
tothe triangle DEF: which was required to be done. 


N 


ST he 4. Probleme. The 4.. Propofition. 


Ina triangle genensto deferibe a circle. 


qu ppoe that the triangle genen be AB CIt is required to defcribe a cira 
Flcle in the triangle AB C. Deuide( by the 9. of the first the angles AB 
SSC and AC Binto two equall partes by two right lines BD and CD. 
And let thefe right lines meete together in the point D. And (by the 12. of the 
first) from the point D draw ‘ynto the right lines AB, BC and CA perpendie 


Bc pers 


Demontre: 
$108. 
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cular lines namely, D E,D F and DG. And forafmuch as the angle ABD is 2 ora ae 


equall to tho angle CB D, and the right angle 
BED is equall ynto the right angle BFD, Á 
Now then there are two triangles E BD and 
FBD hauing two angles equall to two angles, 
and one fide equall to one fide, namely, B D 
which is common to them both, and fubtendeth 
one of the equal angles.Wherfore( by the 26.0f 
the first) the rest of the fides are equall vnto 
the rest of the fides. Wherfore the line D E is 
equall nto the line DFE: and by the fame reae 
Sonaljo the line DG is equallvntog line D F., 


ET Where 


` pointes E,F,G,are right angles . For if circle 


Demonfira- 
tion leading 
to an impof~ 
fbititie. 


Three cafes in: 
this Propo/i- 
110%. 
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peticion ) draie right lines from F to B, 


a — The fourth Booke: 


wWherfore thefe three right lines D E, D Fr 
DG, are equall the one to the other( by the first 
common fentence ). Wherefore making the cene 
tre the point D and the [pace D E, or D For 
D G defcribe a circle and it will pafse through 
the pointes E,F,G, and will touchy right lines 
AB,BC,andC A. For the angles made at the 


cut thofe right lines then fro the end of the diz 
ameter of the.circle fhall be drawen a right line 
making two right angles ex falling within the | 
circle : which is impofsible, as it was manifest (by the 16. of the third). Whevee 
fore the circle deftribed D being the centre therof and the {pace therof being eis 
ther D E,or D F or DG ,cutteth not thefe right lines AB BCs C A. 1 hers 
fore (by the Corollary of the fame ) it toucheth them and the circle is defcribedt in 
the triangle ABC. Wherfore in the triangle genen. ABC, is defcribed a circle 
EFG : whéth was required to be done. 7 ad 


— SæT be 5. Probleme. The 3 Propofition. 


eAbout a triangle geuensto defcribeacircle. 


B F : g 


FEA Vppofe that the triangle genen be ABC. Itis required about the trianz 
(DZ le A BC to deferibe a circle: Denide (bythe xo ofthe first) the right 
EE nes AB and A Cinto two equall partes in the pointes Dand E. And 
from the pointes D and E (by the 11. of the firft )rayfe vp vnto the lines AB& 
AC two perpendicular lines D Fand E F.Now thefe perpendicular lines meeté 
together either within the triangle A BC or in the right line B C,or els without 
the right ime BC. 4b oe 
„First let them meete together within | | | 
the triangle in the point F.. And (by 5 firft . . k 


from F to C,and from F to A. And forafa 
much as the bme AD is equall bnto the 
line D Band the line D Fis common Yna 
to them both and maketh the angles on ech 
fide of him right angles therfore( by the 4. 
of the firft the bafe A Fis equall ynto the 
bafe FB. In like forte may we proue that 
the hneC Fis equall vnto the hne AF. . T 
Wherfore the line FB is equall ynto the . l . TA 
line C F.Wherfore thefe three right lines FA,F Band EC areequall theme A 

—  . a or See 
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the other Wherfore making. the centre the point Fjand thefpace F Asoy FB, or 


F Cdefivibe a circle and it fhall pafse by the poyntes ABC. And fo there is acire 
cle dejcribed about the triangle A B Cas ye fèe in the furft defcription, . 
But now fuppofe that the right lines’ `` anki dias ei 
D Fand E F do meete togethervponithe © > 
right line BC in the point F as itisinthe 
fecond defcription and draw a right lyne ia 
from A to F; and in like:forte-may we fr 7 
proue that the poynte F is the centre of 
the circle defcribed aboute. the triangle *® 
EAM ESS 
But now fuppofe that the right lines 
D Fand EF do meete together ‘without 
‘Ehe triangle ABC in the poynt F.Agame 
as it is in the third defcription draw right 
lines from F to A from F to Band from F to 
C.And forafmuch as the line AD is equall 
ynto the line DB, and the line D Fis com- 


ia 


, ie? = 


mon nto them both and maketh a right an s (PA. oa 


F 


gle on eche fide of bimywherfore( by the 4» of 
the first the bafe A F isequall nto the bafè 

B E. And in like fort may Wwe proue that the 
line C F ts equal nto the line A F.wherfore ~ ' 
agayne making F the centre, and the [pace F 
A,or FB, or FC, defcribe a circle and it fhal ` } 
pafse by the pointes A,B,C, and fois there a circle defcribed about the trian role 
AB C as ye fee it is in the third defcription. Wherfore about a triangle genen ‘is 
defcribed a circle: “which ~wasrequired to be done. ==’ ; 


Kard  SeeCorrelary. 
Hereby itis manifeft that when the centre of the circle fal- 
leth within the triangle,the angle B AC being in a greater 
Segment of acircle is lefse the aright angle. But when itfal- 
leth vpon the right line B Cthè angle‘. A Cbeing ina femi- 
circleisaright angle. Butwhen the centre falleth without 
the right line B C,the angle B AC being in a lefe Jeoment of 


The fecond 


eafe, 


The third 


cafe. 
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acircle,ts greater then arightangle W bei fore allo when the 


angle geuen is leffethen aright angle,. the right lines D F 
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Conjtruttion, “*" 

lines from A to B.from B toC from C to D, 
and from D to A. And forafmuch as the line 
B E ts equall ynto the line E D (by the 15. 
definition of the firft ) for the point E is the 
centre. And the line E Ais common to them 
both making on eche fide a right angle: thers * 
fore (by the 4-of the firft) the bafe A Bis e- 
quall vnto the bale AD. And by the fame 
reafon alfo either of thefe lines B.C and CD 
is equall to either of tlefe tines A Band AD: 
wherefore ABC D is a figure of foure equal F 

fides 1 fay alfo that itis areangle figure. For forafmuch as the right line B D 

_ asthe diameter of the circle AB CD therfore the angle B A D beyng in the fee 
‘micircle isa right angle ( by the 31. of the third) And by the fame reafon enerp 
one of the/e angles ABC,BCD and C D Ais a right angle. herfore the foure 
fided figure ABC Dis areftangle figure and it is proued that it confifteth of 
equall fides. Wherfore (by the 30. definition of the firft) it is a fquare, and it is 
defcribed in the circle ABC D: which was required to be done. 
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| Fu acircle genen,to defcribe afquare. 
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and E F'will meete together within the fayd triangle. Bue 


-when itis aright angle they will meere together vpon the line 


BUBut whe itis greater then aright anglesthey will meete 


| together without the right line BC. | p 


SeThe 6. Probleme. The 6.Propoftion. 


6 


MSG ppofe that the circle genuen be ABCD. Itis required inthe circle A 


A BCD to defcribe a fquare. Draw in the circle ABC D two diameters 
~ making right angles and let the fame be ACand B D, and drawe right 


The 7.Probleme. The 7.Propofition. 


About a circle genen,to deferibe a fquare. 


Lal ABCD to defcribe a fquare. Draw inthe circle ABCD two 


Fea 


diameters making right angles ,where they cut the one the other, and 


= let the fame be AC and BD. And by the pointes A,B,C,D, draw 
| ae E 


a V ppofe that the circle geuen be ABC D.Itis required about the cirè 
: 


—_ 


of Euctides Elementes. Foliis, 


(bythe r7 ofthe third) right lines touching re’ 
the circle ABCD and let the fjamebe FG, > ¢ 


À F 

3 aes oo gt a le 

GH, K and KE.. Now forafmuch as. i Js | 
the ri ght bine EG toucheth the circle ABCD. ; A 


ot 
a = 
aet A kiaia eA 


in the point A, and from the centre E to the 
point A'wbere the touch is is drawen aright 
line E A therfore by the 18 of the third )the ® 
angles at the point A are right angles and by 
the fame reafon the angles which are at the 
pontes BC, D, are alforight angles. And | | 
forajmnch as the angle AE B isa right ane Ti A aA 
Slex the angle E BG is alfo a right angle, Aa 
therfore( by the 28-of the first )the line GH l | , 
is a parallel nto the line AC: and by the fame reafon the lyne ACisa parallel 
vato the hne FK, In like forte alfo may we proue that either of the/e lines GE 
and FEK 1s a parallel mto the bneB E D. wherfore thefe figures G K GO 
AK FB, and BK are parallelogrames. Wherfore (by the 34- of the firft )the 
line G Fis equall nto the line Fi K , and the line G His equall’bnto phe line E 
K, Aud forafmuch as the line AC is equall ynto the hne BD, but the line AC 
is equall puto either of thefe lines G Hand FK : and the line B Dis equal to 
either of thefe lines G Fand H K. Wherfore either of the/e lines G H and E si 
is equail toeither of thefe lines G Fand A K. wherfore the figureFG HK 
confiiteth of foure equall fides. I fay alfa that it is a rectangle figure. For ‘forafe 
muchas G BE Ais a parallelogramme, and the angle A EB is aright angle: 
therfore (by the 34. of the first) the angle AG Bisa right angle, In like forte 
may Wwe proue that the angles at the poyntes H, K , and F are right angles. 
Wher fore EG ELK is a rectangle foure fided figure and it is proned that it cons 


| ry 
| 


5 E 
i 
$ 


ji 


Ee 


| 
a 


| i 
meee eset eee y þer e EEr è: 


D 


pe 


Demenfirs- 
£207 


Seiteth of equal fides: wher fore it is a [quare and it is defcribed about the circle ~ 


ABC DW herfore about a circle genen ts defcribed a fquare : which was requis 
red to be done. 


SaeThe 8.Problene. The 8. Propofition. 
jnafquare genen, to defcribe a circle. 


fi a V ppofe that the fquare genen be A BCD. Itis required in the fqnare 
G ABCD to defcribe acircle. Denide (by the 10. of the firft) either of 
SEE thefe lines AB and AD into two equall partes in the pointes E and È. 
And by the point E (by the 3x. of the firit) draw a line E H parallel'ynto either 
of thefe lines AB and DC zand (by the fame ) by the point F draw a line F RK 
parailel Suto either of thefe lines AD and BC. w berfore enery one of thefe fi- 


Zures 


Confiractions 


Demeoufra- 
flor. 


Cou flruttion. 


Demonfira- 
gione 


~ 


a 


mi | TL he fourth Booke 


“oures AK,KB,AH,HD,AG,GC, BG,andG Dis a parallelograme; 


and the fides which are oppofite the one to the other, are( by the 34- of the first) 
equall the one to the other. And forafmuch as the ine A Dis equall pnto the line 


-AB and the halfe of the line A Dis the line 


AE, and the balfe of the line AB, is the line 
AF, therefore the line A Eis equall ynto the 
line AEF’: wherefore (by the fame) the fides 
which are oppoftte are equall. Wherefore the 
line FG is equal ynto the line E G.In like fort 
may we proue that either of thefe lines GH, si — 
andG K is equall to either of thefe lines FG | 
and G E. Wherfore (by the first common fens 
tence ) thefe foure lines G E,G F, GH, and 
G K are equall the one to the other. Wherfore l 
making the centre G and the fþaceeither GE, B v M 
or:G FG Hor G K, deferibe a circle and it 

will pafseby the pointes E, F, H, K and will touche the right lines AB, BC, 
C Dand D A.For the angles at the pointes E,F,H,K,, are right angles.For if 
the circle do cut the right lines AB, BCC Dand D A, then the line whichis 


A 


- 
| 


E 
on 


drawen by the ende of the diameter of the circle making right angles fhould fall — 


within the circle, which is impofsible (by the 16. of the third }Wherfore the cena 
tre being the poynt G and the {pace beyng G E or G For G A, or GK ifa cira 
cle be defcribed it {hall not cut the right lines AB, BC,C Dand D A. Wheres 


fore it fhall touch them. And it is defcribed in the fquare ABC D: wherefore in. 


a fquave geuen is defcribed a circle: which was required to be done. 
a. Kies Theg. Probleme. Theg. Propofition. 


` Aboutasquare geuen,to defcribe.a circle. 


of Euclides Elementes. 


like foremaywe prone that enery one of thefeangles ABC,BECD, andCDA. 
is deuided into twoegitall partes by the right lines AC and DB. And fora): 
muchastheangle ® ABs équall vnto the angle ABC, and of the angleD A 
Btheangle E A Bis-the balfe and of the angle ABC the angle EB Ais the 
halfe:T herfore the angle E A B is equall vnto the angle EB A :wherfore ( by 
the 6. of the firft )the fide E Ais equal onto the fide E B-In like forte may Wwe: 
prone that either of thefe right lines E Aand EB is equall vntoeither of thefe 
lines EC and E D.Wherfore thefe foure lines E A,E BEC and ED are es 
quallthe one to the other. herfore making the centre E, and the pace any of 
thefe lines E A, EB, EC, or ED, Defcribe a cirele-andit willpaffe by the 
pointes A,B,C, D, and {hall be defcribed about the {quare ABCD, as itis 
exident.in the figure A BCD. Wherfore about a fquare cent is defcribed.acire 


cle: which was required to be done. 


| g A Propofition added by Pelitarins. 


Foliis. 


ye 


et [guare cixcumfcribed about a circle, is double to the [quareinferibed inthe fame circle: 


Suppofe that the fquare e4 BCD becir- 
cumfcribed about the ‘circle E FG A, whofe 
centrelet be K. And let the poyntes of the 


touches be £,F,6,4.Anddtawingtheletwo 
diameters E G,and FH, and theferight lines 


E'F, FG,GH, and AB,there hall be inferi- 


bedin the circle'a {quare EEG H ( by the fixe ~- 
ofthis;booke ). Then I fay, that the {quare 


e4 RCD, is double to the {quare EFGH, 


For forafmuch as the fide eB of thegreater ` 


fquare,is(bythe 3 4.0fthe firlt)equall to F Æ, 
which isthe diameter of the leffe {quare : but 


the fquare of F H is double to the fquare , 
whofe diameter itis, namely, to the fquare ` 


EF GH (bythe 47. 0f the frit) . Wherefore 


alfo the {quatre of'e£ B whichis «4 BC D;is . 
doubleto the fquare E:F GH : which wasre- | 


wired‘to be proued. ` 
Gi 4 reap a P a ie 
ae Oe e i 


‘ Thys may alfo bedemontftrated by the equalite of the triangles and {quares 


: coptàynedin the greacfquares. |, 


Wes. o- rig 
sro see 
. 


elas SaT he LO, Probleme, ~ The 10. Propofition. . 
» Lo make a triangle of two equal fides called Vofceles which 


a 


P ‘ther angle, 


` 
Eor 


ae 
be AS 


Shall baue eyther of the an gles at the bafe double:to the o~ 


Take 


A Propofition — 
j sdded by F €- 
. Gharins, 


The fourthBooke - ` | 
rep A Ake a right line at all aduentures which let be ABr (hyj 11. of 
Conplratiion, AN VEA the fecond ) let it be fo denided inj pointe, ý the rectangle figure 
oe, comprehended onder the lines AB and BC be equall pnto $ fquare 
LEZ SON which is made of the ine AC, And making the centre the point A, 
«7 the fpace AB, defcribe 
(by the 3. peticion ) acircle 
BD E, and (bythe 1. of 
the fourth jinto the circle B 
DE apply aright line BD 
equal to the right lyne- AC 
_ which-is not greater then 
the diameter of the crcleB |. 
D E. And draw lines from” ` | 
Ato D and from D to C. 
And( by the 5. of 3 fourth) 
about the triangle ACD 
sae, defcyibe avcircde ACDF. 
Demonfiraa ` And forafmuch as the rect. 
Pomme a7) rele figure contained ‘ne 
der the lines AB and BC ' : ! a 
is equall to the {quare which is made of the line AC:( For that is by fuppofition) 
But the line A Cis equall nto the line BD. Wherfore that whichis contayned . 
pnder the lines A Band BC is equall to the fquare whichis made of the line B: 
D. And forafmuch as without the circle ACD Fis taken a poynt B, and from: 
Bvnto the circle 4C D F are drawen two right lines BCA and BD, in fuch ` 
fort that the one of them cutteth the circle and the other endeth at the circumfee: 
rence sane that whith is contained ynder the lines AB and BC is equall to the 
Square which is made of the line B D therfore (by the 17. of the third) the line 
BD toucheth the circle AC D F. And forafmuch as theline BD toucheth in `~. 
the point D and from D where the touche is is drawen aright line DC, theres’. . 
fore (by the 32. of the fame) the angle BDC is equall’ynto the angle DAC, 
which is inj alternate fegment of} circle. And forafmuch as 9 angle BD Cis èa ~ 
Gidl Ht sándi AC put the angl CD A common pntothe bath.wherfore ` 
J whole angle BD A is equal to thefe two angles € DA DAC But nto 
angles CD Ar D A Cis equall the outward angle BC D(by the 32-0f ther.) 
Wherforey angle BDA is equal yntoy angle BC D.Buty angle BD Ais (by 
5 5.0f the'fir/t) equall vnto the angle CBD for (by the 15. definition of} first) 
the. fide. A Ù is equall ynto the fide A B: wherfore (by the 1. common fentence ) 
the angle D B A is equall'pnta the angle BCD. Wherefore thefe three angles 
BO ADB Aand BED are equall the oneto the other. And forafmuch as 
the angle D B Cis equall vnto the angle BCD, the fide therfore BD is equall 
‘nto the fide D C. But the line B D 1s by fuppofition equall vnto the Ta CA. 
TELNE Were 


of Cnilides Elemenies: Fol. 


Wherfore the line A Calfo is equall ynto the bneCD. Wherfore alfo (by the g. 
of the first) the angle CD Ais equall ynto the angle D ACW. herfore the ane 
gles CD Aand D A Care double to the angle C A D. But the angle BCD is 
equal ynto the angles CD Aand D AC. Wherfore the angle BCD is double 
to the angle C AD. But the angle BC D is equall to either of thefe angles BD 
Aw DB AWherfore either of thefe angles BD Ar DB Ais double to the 
angle D ABW herfore there is madea trian gle of two equall fids ABD haning 
either of y angles at the bafe DB double to the an ele remayning: which was rez 


quired to be done. ee er 


-Here Campane addeth;that the two circles ACD and B DE, docut the one the o- 
ther : and that'the circle e# C.D ‘cutteth of from thecircle BD Ean arke equall to the 
arke BD, andthatthe circle B DE cutteth of fromthe circle VAC D ‘an arke equall 
to the-arke D C. E 3 ( ie ' ts k ? et Er . 

The firft part is manifeft . Forifthe lefe do not cut the greater but touch itasin 
the poynt D . Then (by the rr-of the third) the centre of either of them fhall be inone 
line,namely, in the line 4 D : forthatin itis the centre of the greater circle,and in the 


felfe fame is the poynt ofthe touch. Wherefore. (by the 31. of the third) theangle . 


. Certaine ads 


ditions of 
C Amp Anee 


The first part 
demon stratede 


e4CD isaright angle. And therfore(by the 13.0f the firft)theangle DCB isaright ` a’ 


angle : and fo fhallthe angle 4B D bearight angle(for itis equall tothe angle DCB, 
asithath bene proued ) which (by the 32. of the firft) is impoflible. Wherefore they 
fhailcutthe one the other asin: _ .. lod ats gol i 
the poyntes D & E. Now Ifay, A car: me AEN 
thatthe arke ED ofthe greater Å -ON i 
circle,isequalltothearkeDB: -~ 
and that the,arke ED ofthe... 
leffe circle, is equall to the arke, - 
PMR tenes ale 


~ Draw thefe right lines E4, 
£C,& E D.Now thé(by the 27... 
ofthe third) the foureangles f, 
WECCE AD ACIZADG,. [ye 
are equall : for that the arkes ij 
Ce and CD are equall (by. |. 
the 28.0f the fame). Wherfore. : \. 
the whole angle 4EDisdop- -\.- 
*bletothe angle B A D,& ther- — \ 
_ fore is.equall to either of the |. 
angles 1d BDand/4ADB.And 
forjafinuch as theangle AED 
is equall tothe angle ef DE, 


(bythe 5. pfthefirlt ) forthat n r A s Fa 
M esca D/ and SL Eare doa omi a A Toa =" 
drawen fromthe centre, therefore the two angles atthe pointes E and D of thetrian- 
gle 4 ED, thall be equall to the two angles at.the.poyntés D and B of the triangle 
A D B+ and therefore the angléremayning of the oné at the poynt 44, thall be equall 
to the angle remayning of the other at the fame point 4 (by the 3 2.0f the firft).Wher- 
ore( by the 26-of the third the arke ED of the greater circle, is equal to the arke DB: 
nd by the faine the arke Æ D ofthe lete circle,is equall to the atke D'C : which was 


PT 


required to be protied.: o 0:2 5 7 Wied tee ee 
Pee Sere ATL NS epee ode PLIC DA pf ee ge! eee Die oe eae ee ; Geter? ent 
nsn Here: Pelitarins noteth, thatin euery fich. Hofceles triangle asin thys place is 


the tangle A B D (namely,eyther of wholeangle at the bafe is double to the ane 

gleat thetoppe) the angle.at the toppe, as in thys.example,the angle at the poynt 

Ais onethird pareofatightangle;and moreauerione fift part of athird ofa right 

angle : thatis, two fift partes of one right angle : and to be briefe, one fift part of 
a Gg.j. two 


2 


Teer 
knti Se 


The fecond 
part demote 
fitatede 


A Propofition — 


added by Pe- 


earilins. 


as CS 


tne T he fourth Booke =": 


two right angles.And eithet ofthe angles af che bafe,is two fift partes oF ave righ 
angles, or foure fift partes ofone rightangle. Which fhall manifeftly appeare; if 
we deuide two right angles into fine partes . For then in thys kinde of triangle,the 
angle at the toppe fhall be one fift part, and eyther of the two angles at the bafe 
fhall be two fift partes. : “le. aA 


Thys alfo is to be noted, thatthe line ef C is the fideofan equilater Pentagon to 
be infcribed:in the'circle 4C D . For by the latter conftru@ion itis manifeft,that the 
three arkes AC,C D,and D E, of the lefle circle,are equall . And forafmich as by thé 
fame itis manifeft that the two lines eZ D and A E are equall,the arke alfo A E thal 
be equall to the arke 4 D (by the 20.0fthe third) . Wherefore their halfes alfo.are e- 
quall . Iftherefore thearke AE be (by the 30. of the third) denided into two equali 
partes, the whole circiiference 4C DEA shall be deuided into fine equall. arkes. And 
forafmuch as the lines fabtending the fayd equall arkes are (by.the 29.0f the fame) e2 
quall,therefore euery one of the fayd fides thall be the fide of an equilater. Pentagon + 
which was required to be proued . And the fame line AC fhall be the fideofan equila- 
ter ten angled figure tobe in{cribed in the circle B DE: the demonftration‘wherof, 


I omitte, for that it is demonftrated by Propofitions following. 4) Soa RT 


q A Propofition added by Pelitarius. bog ae paR 


. Upon aright line bey beng frie , eee an equilater and pig a Pentagon figute, 


geen ty 


the line C D being produced, fhall fall vpon the bafe.4 2B, . ag H 
andthe line 4 D vpon the fide BC. And draw aline from‘, 4 ; 
thepoynt D to the poynt B , And forafinuch’as in the : v | 
triangle eZ CD thetwo angles Aand C areequall ther- 4 


Bee ed 


CD ofthe triangle ef CD,and the angle C of theone, | / ~~ 
is equall to the angle C of the other (by-conftruGion). | / ~ 
therefore (by the 4. of the firft) the bafe’D B isequallto ep- 
the bafe D-4, and fo isequall to the line DC. Wherefore, © \\_- 
(bythe 9. of the third) the poynt D hatl be she NEA el — Seg 
the circle defcribed about the triangle ef BC. Defcribe ™ ) NON 
the Byd circle andlétitbe AB ECF; Now thenthean- SUS 
le AD B is double to the angle ACD (bythe 20.0f n SS n 
the third). Wherefo 


rethe angle AD B maketh two fift partes of two right angles,that 
is, one fift part of foure fight angles. And for afmuch as the {pace about the centre D: 
is equall to foure rightangles,then ifthe fayd fpace bedeuided into fiue angles equalf 
to the angle .4.D B, namely,into fiue fift partes, by drawing the rightlines DE & DF, 
which with the lines D'4,D B, and DC, will caufe the fayd {pace to be, deuided into 
fitileequall partes; and ifalfo there be drawen theferightlines‘e¥F,F C,C E,and EBs 
there thall be defctibed’ a reGiline Pentagon figure ¢4 B E CF, which hall be equila=_ 
ter; by therule of a circle and ofa circumference,and helpe of the 4:Propofition ofthe. 

a An E s he : p NE. z A ; be ; y : " 


oe aa pR r % 
E e 


20 Jua Jo ober’? enD: 3, 
BO SL: mel! gallh POS, | Fee 


w Ya 


of Enchiles Elementes. Fol.n8. 


firk :.and.fhall alfo be equiangle (by the, 4..and’ 5. ofthe fame) . For the fiuc angles 
ABEC, F, are deuided.cch into ten equal partes:which was required to be done. 


Sola ef OT vied wt Gg g le AANA S digs PM oN ro E e nt a aye E A900) oes a 
| [Ewe.confider well thys demonftration of Pelitarius.ic will not be hard for vs, 
= writventsse af, 5 4 4 a) = ee, gai = lies A i 


ypon aight line geuen to defcribe theret of the figures whofe inferiptions here- 


after followe. 


SeThe u. Probleme. Ther. Prépoftion. 
In a circle geuen to s'efcribe a pentagon fivxre equilater and 
ales ff PERRYS ATG E EENE EAN 
equiangle, | P SS inet Ral Me 
'V/ppofe that the circle genen be ABC DE, Ieis required in the circle 
ABCD Eto infcribe a figure of fine angles of equall fides and of e 


'quallangles.d ake (by the propofition gomg before) an Lfofceles triane 
ye A = bi . oA a ae | 


-~ ble to the other 
angle, namely, 
‘wyato.the angle giZ 
EF. And(by the’ IN 
2.ofi farth) ÈN GS 
in the circle A sAn N3 
BCDE ins 
feribe a triana °° 
DOMED caa l A re 
EAE e e A | 
the triangle F : A BELLY 
G F. So that let the angle C AD be equall to the angle Fes the angle AC D 
buto the angle G and likewife the angleCD A to the angle F. wherefore eye 
ther of thefe angles ACD, andCD A is double to the angle CAD. Denide 
(by the 9. of the first) either of thefe angles A C D,andC DA into two equall 
partes by the right lines C Eand DB: and draw right lines from A toB, from 
BtoC from Cto D, from D to E,and from Eto A. And forafinuch as either 
of thefe angles AC Dand C D Ais double to the angle C AD: and they are 
deuided into two equall partes by the right lines C Eand DB, therfore the fine 
angles D AC,ACE,ECD,C OB, and BD A are equall theone to the vi 
ther. But equall angles (by the 26. of the third) fubtend equall Me frences, 
Wherfore the fiue circumferences A'B,BC,CD,D E, and E-Aare equall the 
one toy other. And (by 29. of 9 fame ) vnto equall circumferences aré [ubteded 
equalright lines-wherfore fine right lines A BC, CD, DE, EA are équal 
J one to the other. Wherfore 5 figure ABCD Ehaning fine angles is equilater. 
Now alfo I fay that it is equiangle.For forafmuch as the circumference AB 
7 Gey. een en ii i 


GC . H 


Note. 


pa 


Constratiion. 


Demon fra- 
tOo 


An other way 
to do the fame 
after Pelita- 
TiS. 


„the angles Z or F of 


_And draw a right line 


feribed.a int e circle 
A BC.Deui ean- 


The foureh Bike 


ay aquall tothe’ circumference $ D E > putt the e cirenmferenté 4 BCD common ne 


` to them both.Wherfore the whole circumference ABCD is equall to the- sphole 
‘circumference E 2 B: sand om the circumference ABCD ial Heth ike 


angle AE D, 
‘and Yppon the 


circum ference : 
‘EDCB, cone | 
fifteth the ans- l 
gle BAE. ~- 
Wherefore the 
angle BAEIs . a 
equall toy ane | 
gle AED ( by 

the 27. of the ` 
third) and by 

the fame reas 
fon enery one. 

of shale an gles 

ABC and [BCD dha C D Eis equall to enery one of sel Ligh B AE ba 
AEDW her ‘fore the fine angled pe ABCD Eis equiangle sand it is pros 
ned that is alfo equilater Wherfore in a circle genen is defcribed a fa affine 
angles a and equiangle: which was required to be done. - E 


“Ne + 


if 


| 1 An other way to do the fame after Pelitarins. OEREN 

‘Su ppo Me that the Ifofceles fest defcribed by the former Propoft tion,be DE E F; 
fo thatlet eyther of the angles E and F be double to the angle D : Andlet the circle Bee 
uen be 48 C: thecé- 


f tre wherof Tet be ae = A e A y aA g à 4 a ia 4 a veal , ta D ra a 


And vpon the centre 
K deferibe:the angle ot 
BK Cequall toone of 


the ttiangle “DEF. 


‘from B to C» Then I 
fay, that, the line BC 
is the fide of the Pen- 
tagon figure to bein- ~ 


le BKCintotwoe- ` 
quall partes by draw- `: 
ing the diameteređ = 
KL. And draw thefe P 
tightlines BA & AC: * | 
Now théitis manifet © <4 

“by the..20...0f the. 
oh) that the angle ` 


of Euchides Elementes. Fol. ng. 


BK Cisdoublefothewhole ingle Bo C.Wherefore the whole angle B AC is equalt 
to the angle D, vnto whichangle, the angle BKC alfo-is double . And forafmuch 


‘as inthe triangle ARK thetwoatgles Aand B are (by the 5: of the firft) equall (for, 


thelifes ‘Kd an@K Bate-drawen froni the centre) therefore (by the 32. of the fame} 
the outward angle.B K Lis double to eyther of the inward angles KAB and KB A; 
And by the fame reafon,the angle Ĉ K L is double to eyther of the angles KAC and 
KC AWherfore forafmuch asthe two angles atthe poynt Kare equall, the two an- 
gles Aand Bofthetriangle 4 B.K, are equall to thetwo angles 4 andC of the trian- 

le AC K,the one to the other: and therefore (by the 26. of the firit} the cwo bafes 
a4 Band AC are equall. Wherefore ABC isan Jfofceles triangle , And forafwnuch 
asthe wholeangle B A Cis equalltotheangle D, the two angles remayninged BC 
and AC B, thail (by the 32.0f the firft) be equall tothe two angles remayning E & F, 
Wherefore.thetriangle 4 BC is equiangle to thetriangle DEF. Andnow you may 
procedein the demonftratiow as you did in the former, imagining firft the lines BG 
and CA tobedrawen. a ni 


Here itis a pleafarit thing to beholde the varietie of triangles : for in the trian- 
le AB C either of the angles at the point A is one fift part ofa right angle. Wher- 

by is produced the fide ofa ten angled figure to be infcribed in the felffame circle: 

Which is manifeft ifwe imagine the lines BL and L C-to be drawen. For the 
arke B C is deuided into two equall partes in the poynt L (by the 26.0f the third). 

So then by the infcription ofan equilater triangle, isknowen how to. infcribe an 
Hexagon figure, namely, by deuiding ech of thearkes fubtended vnder the fides 
of the triangle into two equall partes . And fo alwayes by the fimple number of 
the fide, is knowen the double thereof : as by a {quare is knowen an eight angled 
peut : and by an eight angled figure afixteneangted figure -And fo continually 
in the reft. Him, : 


Pelitarins teacheth yet an other way how to infcribe a Pentagon. Take the fame cira 
cle that was:before, namely, ef B C, and the fametrianglealfo D E F. And (by the 17. 
ofthe third ) draw the line e4 eA N touching the circle inthe poynt 4. And vpon 
thelitie eg AL atid tothe poynt.4,defcribe (by the. 23.) ofthe fir ) the angle-47AB 
equall to one ofthefetwo angles Eor F ( cytherof which, as it is manifett,is lefe then 
aright angle ) by drawing the right linee B : which let cut the‘circumference inthe 
poynt B Agayne ;vpon the Hue AAV and to the poynt in it A, defcribe the angle 
NA E equalltotheahgle AZ 48, by.drawing. the right line AC: which let cut the 
“circumfererice in the poynt C, And draw aright line from BtoC. TheaTfay, that BC 
isthe fide of a Pentagon figure to be infcribedin the circle -4 BC, Which is manifett, 
ifwe denide'the arke'4 B into two-equall partes in the poynt H, and draw thefe right 
lines: af Hand BA, and if alfo we deuide the arke AC into two ‘equall partes in the 
poyat G, and draw thefe right lines 4G and CG. For taking the quadrangle figure’ 
ABCG, itis manifeft(by the 32. of the third) thatthe angle 4.8 C is equall tothe al- 
térnate angle N A Cand therfore is equall to the angle E.Likewife taking the quadran« 
gle figure:ACB A; theangle ACB hall be equall.tothe alternate angle 42.4 B, and 
therefore is equallto the angle F. Wherefore{by the.3 2. of the firft)as before, the tri- 
angle ABC isequiangle'to thetriangle DEF: And sow may you procede in the de. 


monfration as you did in the foriners::_ + 
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The fourth Booke > | 
ree V ppofe that the circle geuen be ABC D E. Itis required about the cire 
ESD i cle A B CDE to defcribe a figure of fine angles confifting of equal fides 
=" and of equallangles. Take the pointes of the angles of a fine angled 
figure defcribed (by the 11. of the fourth ) fo that by the propofition goyng bea 
fore letý circumfertces AB,/BC,C'D,D E, and E A be equall the one tothe o” 
ther. And by the pointes AB C, D,E, draw( by the x7. of the third )right lines. 
touching the circle, and < À G alnm, a, 
let the famebeGH,H, |.” 

K,KL,LM,andM > : 
G. And(by the v of the ` 
third )take the centre of 

the circle o let the fame 3 ~~ 
be F. And drawe right V 
lines from FtoB, from \ fo ` 
F to K, from F to (, 
from E toL, and front 
FtoD. And forafmuch ` s) 
as the right hne KL, 
toucheth the circle AB ` \ 
CD Ein the pointe La Nea 
ånd from the centre F~ ` 
vnto the point ( where 

the touche is is drawen a. i>.” 


K G L 


pest. tightlne FC therefore (by the 18. of the third )E (is a perpendicular line Yni 


o to K L.W herfore either.ofthe angles which are at the point Çais aright angle; 


and by the fame reafon theangleswhich are at the pointes Dand B are right 
angles. And forafmuch as the angle F C Kis aright angle, therfore the. [quare 
which is made of F K is (by the 4:7. of the first) equall to the fquares which are 
made of F (and ( K; And by the fame reafon alfo the [quare which is made of 
FK is equall to the /quares. which are made of. B and B K. Wherefore the 
fquares which ave made of F Cand CK are equall to the_fquares. which arë 
made of FB and BK 5 of-which the fquare which is made of F (is equall to the 
Jquare which is made of FB. Wher fore the {quare which is.made of C K is es 
quall to the fquare which is-made of ‘B K.Wherfore the line BK is equal onto 
the line CK: And forafmuch as FB is equall'ynto FC sand FK is. common: to 
them both therfore thefe two BFand F K are equall to thefe two C Fes EKs 
And the bafeB K is equall ynto the bafe C K. Wherfore( by the 8.of the first) 
the angle DE K is.equall vnto.the angle K FC : and the angle BK F to the 
angle F KC. Wherefore the angle 'B F Cis double to the angle K FC. And the 
angle B K-Cis double to the angle F K €. And by the fame reafon, the. angle G 
FD is double fo the angle FL and the angle DL Cis double to the angle F 
L Ç. And forafinuch as the circumference B (Ç is equall pnto the circumference 


«ge C a 
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(CD, therfore (by the 27: of the third) the angleB FC is equal to the angle C 
ED. And the angle- BEC is double to the angle K FU ,and the angle DEC is 
double tothe angle-L. F C,-wherfore the angle K F Cis equall vnto the angle L 
FC. Now then there are two triangles F KC, and F L C bauning two angles e- 
quall to two angles and one fide equall to one fide namely F C “wh ich is common 
tò them both. iV berfore( by the 26.0f the third the other rji des. remayning are e! 
guall pnto the fides remayning and the angle remayning bnto the an rele remaye 
ning J Wherfore theright line K Cis equall to the right lme CL, and. the angle 
ER Ctotheas eke F ELC. Andforafmuch as KC is equall to > Cit therefore e 
K Lis double to K Cand by the Janie reafon alfo may it be proued that HK, 
is double to B Ka And for afmch as it is proued that BK 1s equall'vnto.K C, 
and X Lis doubleto KC, and H K double to B K; -therfore HK is equal 
bnto K L. In like fort may We proze y enery one of thefè lines AG,G Myx M 
L is equall ynto either of thefe lines H K and KL. W herefor cehe fine angled 
figure G BKLM is of equall fi ides. I fay alfo that itis of equall angles. For 
forafinnch as the angle F KC is equall pnto the angle FLC, andi = is proved 
that the angle FIX L is double:to the angle FKC, and the angle KLM is 
double to the angle FLC, ther efore the angle AK Bris equall to the angle K 

LM Inlike Jort may it be p proned that enery one of thefe angles KHG, HG 
Mand G ML is equall to either of thefe angles HK L, and KLM. Wheres 
fore the fiue angles GHKAKLKL i, LMG, and MGH are equal 
the one to the other. W. herfore the fue angled figure GHKL Mis equiangle, 
and it is.alfo proued that it is equilater and itis ert about the circle A = 
c D E: which was ie tobe done. -` 


fán, other way to do the o famie afier Pelitarins ob paraleli lies, i 


u ofe that the circle Cata 

ARAE C UTE etre ler” a Ws 
the poynt F: ndinit(by  ~ ‘ 
the: Pte Propofition. ee ” i 
féribe an equilater’ andequi- _ 
angle Pentagon” ABE UT a 
by whofe file. angles drawe | ` 
from the centre beyond the A oh 
circiiference fiuetynes, FG,F <7 
FHP K PL: wand FM. Andit ‘eee e 
is, manifelt; that the fire an- \" N. 
ples at the cetre Eare egual, NY V 

henas the fine fides of a aS 
triangles within are eqhall; >57 NN 
and alfo their bafes. Itis ma- 
nifeft alfo ,that-the fiuean-- 4": 
gles of the’ "Pentigon' which: 7> ` 
are at the circumference, are 
deuided into ten equal. AN. ign TA 
gles (by the: of the fir@js ~ 2 
Now then betwene the two 
Hines FG and FH, draw the 


Agi Gg.iiij, line 


An cther Way 


e todo the fame 
after Pelita- 
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line G H parallel to the fide AB,and touching the circle AB C (whicliis done bya Pro- 


| poupen added by Pelitarius after the 17.0fthe third). And fo likewyfe draw thef lines 


K,KL, and LM, parallel to ech of thefe fides BC, CD, and DE, and touching the 
circle , And for afmuch as the lines F G and FH fallyponthe two parallel lines A B and 
G H,the two angles F GH,& FH G, are equall to the twoangles FAB and FBA, the 
one to the other (by the 29. of the firft), Wherefore ( by the fixt of the fame) the two 
lines F Gand FH are equall. And by the fame reafon, the two angles FH K & F K H,' 
areequall to the twoangles FGH and FHG theoneto the other: and theline FK 
ys equall to the line FH, and therefore is equall to theline FG. And forafmuch as the 


angles at the poynt F are equall, therefore(by the 4.of the firft)the bafe HK is equal 


to the bafe GH, In like fortmay we prone, that the three lines FRK, FE, and F M, are 
equall to the two lines FG and FH, Andalfothatthe two bafes KL and LM, are e> 


quall to the two bafes GH and HK: and that the angles which they. make with the 


Hnes F K, F L, and F M, are equall the óne to the other . Now then draw the fift line 
MG: which thallbeequallto. - ~ at Ce, Oe Fe nies 
the foure former lines (by | ~ i, 7 eee wii 

the 4. ofthe firft) for that as i 

we hauc proued , the two 
lines FG & FM,atečgnally. ` 
& the angle GF M is equalt: 
to euery one of the angles at 
the poyntF. Thys line alfo 
MG toucheth the circle, For 
vnto the point where the line >` 
L M-toucheth thecircle whi- - 
cheletbe N,drawe the fyne ` 
EN,Anditis manifeft(by the. ` 
18,of the third) that either 
of the angles at the poyntN, — 
isa right angle . Wherefore == 
forafmuch-asthe angle L ofni 
the triangle FLN, is equall ` 
tothe angle M of the trian- 
gle FMN, &theangle N of \ 
the one,isequall to'the angle ` 

N ofthe other: and the lyne K rR P a 

F N is cémon to thé both, the line N L fhall (by the 26.0£ the firft) be equall to the line 
N M . And foisthe line M L deuided equally inthe poynt N. And forafmuch asthe 


` three fides ofthe triangle FG P are equall to the three fides ofthe triangle F M P,the 
., angle P of the one fhal be equallto the angle P of the other(by the 8. of the firft). Wher- 


fore either of thé is a right angle( by the 1 3 .of the fame).And forafmuchasthetwo an- 
gles F MPand FP M of the triangle F M P,are equall to the two angles FMN& FNM 
of the triangle F M N,and the fide F M is common to them both, therefore the line FP 
isequall to the line FN. But the line FN is drawen from the centre to- the circumfe- 
rence. Wherefore alfo the lite F Pis drawen from the centre tothe cireumference.And 
fora{muchas the line M G is perpendicular to the line FP, therefore (by the Corolla- 
ry ofthe 16. of the third) it toucheth the circle. Wherfore the Pentagon GHKLM 
circumfcribed about the circle is equilater : itisalfo equiangle, asitis¢afie to proue 
by the equalitie ofthe halfes :which was required to bedònes 0 o p oo aa 


$e The 13, Probleme,  The13. Propofition. 
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An equilater and equiangle pentagon figurë beng geuen, to 
defcribe in ita circles | PEN. tai 
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GGA V pefe) S equilater ex equiangle Peragh figure peut be WBC DE Ie 
- Elis requiredin the faid patio ih CD Eto defcribe a circle. 


SSID endel by the the 9.af the sirst either of thefe anoles BCD md CD 


Demonfirae 
tione” a 


“Edito two equall partessby theferight lines CF and FD sand from the point F 
‘where theyeright lines CFand DE meete Draw thefe right lines EB FAO 
FE. And fordfumnchas BC isequalontoC®O and 


CF is common to them both. 
Wherefore thefe two Ae reves, pee 
lines BC and CF are -` x 
equal to thefe two lines ™ 
D Cand C F: and the 
angleBCFisequallto 
theangle DC F.Wher p 
fore (bythe 4. of the. \ 
fir the bafe BE ises - 
qualltothe bafe DF, |. 
and the triangle BEF 
is equall to the triangle / 
DCF, and the ans 
gles remayning are ee 
quall ynto the angles 
remaynyng the one. AL die ey 
to theother@"bnder A. % =" got nv d 
gual fides. Wherefore the angle CBF is equall to thé angle CDE. And 
forafmuch. as. the angle CD His double to the angle CD F.. But the angle € 


4 


D Eis equall to the angle AB Cand the angle C D F is equal. to the angleC 
BE. wherefore thé angle C B Ais double tothe angle CBF. Wherefore the 
angle AB Fis equal tó the an cle FIBC. Wherefore the angle. ABC is denis 
led into two egaal parter by the right line BE. In lyke forte alfo may it be 
prized, that either of these angles B AE, and AE D are denided into two e= 
quall partes by either of thefe lines F Aand EF.’ Drawe (by the 12: of the 
pict.) from the pointe E to the right ines AB, BC; CD, and E A perpendi» 
tular lines FGF FE KF Land FM. And forafmuch as the angle HCF 
isegaal tothe angle CF; and the right angle FHC is equal to the right 
angle FKC: now then there are twd triangles F HC, and F K C hanyng 
two angles equall to two angles the one to the other, and one fide equall to one 
fide : for ECis commanvnto them both and is fubtended ynder one of the equal 
angles Wherfore( by the 26. of the first) the fides remayning äre eqnall ynto the 
Sidesaentayning IV ber fore the perpendiculer E H is equall ynto the perpendicue 
ler F Ke And in like fort alfo may it be proutd that. euery one of thefe lines FL, 
F Myand FG is equall to'enery one of thefe lines F H and EK Where thefe 
fre right Imes FG, FH, FK, FL, and FM are equall the one to the other. 
% ee © Where 


i 


ak The fesireh Books > 
Wherfore making the centre F and the {pace F Gor, EH or FK or FL; or F 


M. Defcribe a circle and it will pafSe by the poyntesG3H,K ,L,M. And fhall 
touche the right lines. A B,BC,C D,DE, and E A (by the correllary oft e16. 
E firi ‘of the third for the angles which are at: the:pointes G3F1,K_,L,M, are-right 
tion leading "S les For if it don ot touche them but cutsthen from the ende of the diameter of 
roanabfur- the circle,fhall be drawen’a right linemaking.tworight angles and falling with 
disie, in the circle:-whicheis 3. ea a ell 
(by the 16.0f} third) 7 | B a 
proued to be impofsible. — —-` ~ 
Wherefore makyng F | 
thecentre, andyfpace | 
one of thefelynes, FG, 5 
FAFK,FL,FM, 
defcribe a circle and it > 
fhall not cut the right ` \f 
lines AB,BC,CD,D , 
E and E A.wherefore < 
(by the corollary of the. | 
16. of the third )it {hall 
touche themas itis mas 
nifeft in the circle G H m 
KLM.Whereforein — ¢ 
the equilater and equi: 


angle pentagon figure genen is deftribed acircle:which Was required to be done. 


~ By this propofition and the former, it is manifeft that perpendicular lines drawn 
vi Corohary. from the middle poyntes of the fides ofan‘equilater and equiangle Pentagon fi- 
‘gure,and produced, fhall-pafie by the centre ofthe circle,in which the fayd Penta- 
-gon figure is infcribed, and fhallalfo denide the oppofite angles equally, as here, 
-Å Kis one right line,and deuideth the fide C.D and the angle A equally. And fo 
_of the reft which is thus proued. The {pace about the centre F is equall to foure 
ightangles, which are deuided into ten. equall angles by ten right lines metyng 
together in the point E.Wherfore the fiue angles A FM, MF EEF L,L F D,and 
“D F K are equall to two right angles, Wherfore (by the 14.ofthe firft) thelynes A 
Fand F K make‘one right lyne.‘The lyke proofe alfo will ferue touching the reft 
-ofthe lynes;'And this is alwayés true in all equilater figures which confift of vne- 
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l ST he 14. Probleme. The 14.. Propofition. 
About a pentagon or figure offine angles genen beyng equi- 
later and equiangle,todefcribeacircle. > ae 
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Cenftenction, let the fame be AD. And ( bythe frit of the third take the centre of the circle 


Demenftra- 
sion? 


and let the fame be G. And making the centre D, and the fpace DG, defcribe 
(by the third petition) acircle CGE FI: and drawing right lines from E toG, 
and from G te C extend them to the pointes B and F of the circumference of the 
circle geuen.And draw thefe Y i hn ay ger q 
right lines AB, BCCO, l wae Pars z 
DE, EF andFA.Then AR Ler ihe. ) 
I fay, that ABCDEF is 
an Hexagon figure of es 
quall fides and of equall ans 
gles. For forafmuch as the 
point G is the centre of the 
circle ABCD EF, theres — 
fore (by the 15. definition of 
the first) the line G Eis e» 
quall ynto the line GÐ. As 
Laine forafinuch asthe point - 
D ts the centre of the circle 
CGE FX ¢ ther fore( by the 
Seife fame )the liné DE is e« 


quall pnto the line DG.And’ ~ 5 
tt is proned that the line GE Hy 
is equall ‘bnto the lyne G= NO AUDA iaio 
DD. therfore thé lne QE is. eh ee. meee E o aig 


y ye § ba | eek ee 
ASG : a AA i 
PUVA e . 


equall onto thelnieE D(by ` 


the first common-fentence ) ~wherforethe triangle EG D is.equilater., and his. 
threedugles, namei EG D, CDE, DEG, are equall the one to the other: 
And foralmuch as (hy the 5. of the first) in triangles of two equal fides commona 
Ly called L/ofceles,the angles at.the bafe are equall the one to the other, and the, 
three angles ofatriangle are (bythe 32- of the first) equal ‘nto two-right ans 
gles;therfore the anglè E G Dis the third part of tworight angles. And in lyke. 
forte may it be proued,that the angle D G Cis the third parte of two right ana 
gles. And forafmuch as the right line CG flanding vpon the right line E B doth 
(by the 13. of the first)make the two fide angles EG Cand CGB equall to two 
right angles therfore the angle remayning CG Bis the third part of two right 
angles. Wherforethe angles EGD, DGC and € G Bare equal the.one to the 
other.Wherfore their hed angles that is, BG A,A GF and FG. Eare (by the 
15. of the first equal to thefe angles EG'D,DG Cand C GB. Wherfore thefe 
Jjixe angles EG D,DGC,CGB,BG A,AG F,and FG Eare equall the one 
totheother.But equallangles confit vpon equal cireimferences (bythe 26. of. 
the third. T herfore thefe fixe circumferences ABS BC;CD,O-E, EF, and 
FA are equall the oneto the other. But vrider el cpu ae fatton? 
3 | Ie 


~ A. 
yeh 


a 


of Euclides Elementet, — Fol.i23. 
ded equal right tnnes (by thero: of the fame. +) Whereforethefe fixe right-iynes: 


ABBCCD,D E E Find F A are equall the oreta the other wherfore the 
Hexagon ABCD EF is equilater. 1 fay alfo that it is equiangle. For forafe. 
much as the circumference AF is equall vnto the circumference E D adde:the. 
circumference ABCD common to them both. Wherefore the whole circuinfer. 
rence FA BC D is equall tothe whole circumferenceE D CBA. And bppon: 
the circumference? ABC Deonfisteth the ungle FE Dand vppon:thecirs: 
cunfereice E D UB Acon/fath thé anil AF Ew Berefre tht angle APE 


Stak Wins oi Ago dt eed p erao + Niles a TAA wend oes An other way 
Suppofe that the circle geuen be AB C DEF inwhich firftlectherebedefcribed sa do she Jane 
after Orétinse 


then by the’; definition ofthis bookethere 3 sis osor 
fhall be de{cribed in the circle gené an Hexa oaro 

agon figure A BCD E F, which mutt nedés 
beequilater: for that euery oncofthearkes ~ 
which fubtend the fides thereof ate equall’® ¥ 
the onetotheother. Ifayalfo that itise- 
quiangle, For euery angle of the Hexagon 
figure is fet vpon equall arkes,namely,vpon 
foure fuch partes of the circiiference wher- 
of the whole circiimference cétayneth fixe. 
Wherfore the angles of the Hexagon figure 
are equail the one to the other (by the 27. 


of the third).Wherefore in the circle geuen“ y 
et BCDE F is-infcribed an equilaterand | v 4 
Sais eraser aeure which wasre- | | MARV ae 
quired to be done, œ> ~ | | + Gi yT Tys 
ó i = | j CERA ; $ Harp ~ 
i Y An other way todo the fame after Pelitarins: © -` 
x HF =e SADT a 


a ; f f FR we Ae . S 
Suppofe that the circle in which isto be in{cribed and'óquilâter &equiangle Hexa: Ay other 
gon figure bA BCD E, whofe centre let be F. And from the centre draw the femidia- Way after 
meter F 4. And from the poynt Aapply (by the firft ofthys baoke)the line @Bequall Pejitsrins, 
to the femidiameter: Which Llay iz the fide of an equilater and equiangle Hexagon fi- 
gure to beinfcribedin the circle ef BC DE. Draw aright Hine froma FtoB..Andfor 
‘ afauchas the line 4B is equall to theline F A, & itis allo equall to Er line F B, yee 
T- ore 
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we 
foreche triangle’ off Bisequilatérs andby the: sof thefirit equiangle: Now then vps, 
onthe centre £ defcribe theangle 2 F.C equall tothe angle ef FB, orto the angle 
- . FB A(which isallone) by drawing the right line £ C, And’draw a line from 8 toG, Ang 
for afinch as the angle ef F B is the third'part-oftwo-.*° | e 2 ee RL 


3. ba OD 


right angies. by they vand 32, ofthe'firk;theangle BF Cr sn et sdi i, E 


alfo fhall be thethird part of.twọ right angles, Where-., 
fore either of the two.angles reniaining F&Cand FCB, ~ 
forafmuch as they arc‘equall’ by thé s.ofthe firft, fhal ` 
betwo. third) partes-of two rightangles(by the 32,0f © 
the fame). Or. (bythe iof the firt) forafmuch as the an-.._/, 
gle BF Ciseqiall to the angle E Be, andthe two fides. 4 

FB and PC are cquallto the two fidési4 B and B F,the.~ 
bafe BC thalkbe-equalh tothe: bale BF , and therefore. ~ 
is equall:o the line ZC. Wherefore thetriangle FB Cis — 
equilaterand ¢quiangle > Laftly make the angle CFD _\ 
equall toeythier of thé anigles'at the poynt F,by.drawing. >>. 


-‘theline FD’. And draw-a line from Cto 2 Nowthen. -. 


a 
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ME "TER 
by the former reafon, the triangle, F CD thall be equilaterand equianpgle, And for af- 


3 


much asthe three angles at the point F are equall to two right angles ( for ech'of then: 


isthe third part of tworightangles) therefore (by the'r'4of the firft) ef D is one right 
line : and for that caufeis the diameter.of the circle . Wherefore ifthe other femicircle 
e4 F Dbe denided into fo many equall partes as the femicirclee 4B C D is deuided 
into, it fhall comprehénd fo many-equall lines fubtended yrito it . Wherefore the line 
AB isthe fide ofan equilater Hexagon figure to bein{cribediin the circle: which Hex- 
agon figure alfo ihall be equiangle : For the halfe of the whole angle B is equall to the 


n e 


halfe‘of the wholedisle C : which'was réquired to bedone: itn: 


© + NGw thenifwedraw from thecentte F a perpendicular line nto AD; whichler 


be FÈ, atid draw alfo thefé rightlines'‘BE and C E : there thall be defcribed 4 triangle 
BEC whofe angle E which isatthetoppe thall’be the’ 6. part of two right angles by 
the 20.0fthe third , Forthe angle B F Cis double yntoit: And either of the two angles 
atthe bafe,namely, the angles E2 C, and EC Bis dupla fefquialter to the angle E:that 
is,eyther of theni contayneth the angle E twife arid‘halfetheangle £ And by this rea- 
fon was found oyftthe fide ofan Hexagon figures; ~~ 2 ETE OS ae EY 
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T drawen right lines touching the circle, then fhall there be 
- defcribed about the circle an Hexagon figure equilater and 
equiangle , which may be demonftrated by that which bath 
bene fpoken of the defcribing-of a Pentagon about a circle. 
And moreoner by thofe thinges which haue ben [poke of Pen- 
tagons we may ina Hexagon geuen either defcribe or circum- 
feribe a circle : which was required to be done. uy 


Sæ The 16. Probleme. The 16. Propofition, 
In acircle genen to defcribe a quindecagon or figure offiftene 
angles equilater andequiangle. = 
SSO V ppofe that the circle geuen be ABC D.It is required in the circk A 
SION IBC D to defcribe a figure of fiftene angles confisting of equall fides 
% VX and of equall angles. Deftribe in the circle ABCD the fides of anes 
a quilater triangle and let the famebe AC andin $ arke AC deferibe =. 
the fide of an equilater pentagon and let the fame be AB. Now then of fuch e« Cikri 
quall partes wherof the whole circle ABCD containeth fiftene, of fuch partes 
T foshe pA BC being the third parte of the circle fhall contayne 
fiue. Andthe ->> EEOAE T ye E T as 
ai i a 3 
A B being the 
fift part of a 
circle fhall 
contain thre, 
“wherefore the 
refidue BC 
fhall containe 
two. Deuide 
(by the 30. of g 
the first) the 
arke BC into 
two equal 
partes inthe 
point E.Wher ) 
foreeitherof N 
thefe circum a 1 oe 
pe O Eaei = i a 


a E Cis the fifiene part of the circle A C D.If therfore there be drawn right 
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m Alby dines. 


Demontira- 
tion. 


Tbe fourth Booke 


lines from B to E and from E to C,and then beginning at the point B or at the 
point C there be applied into the circle ABCD right lines equall Ynto EB or 
EC aid Jo continuing till yecome to the point C if you began at B, or to$ point 
| Bif you began at Cand there {hall bedefcribed in the circle ABCD a figure of 
fiftene angles equilater and equiangle : which was required to be done. And in 
like fortas in a pentagon, if by the pointes where the circle is denided,be drawen 
right lines touching the circle in the faid pointes there fhall be defcribed about$ 
circlea figure of fiftene angles equilater ex equiangle. And in like fort by} felfe 
Jame obferuations that were in Pentagons we mayin a figure of fiftene angles 
genen being equilater and equiangle either infcribe,or circumfcribe a circle. 


An addition ~ g An addition of Fluffates to finde out infinite figures of 
goaa REYS i many angles. J rye 
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*A Poligonoa finto a circle from one poynt be applyed the fides of two * Poligonon figures: the ex- 
figurets afi- cefje of the greater arke aboue the lefe, [ball comprehend an arke contayning fo many 
garec onfifi ; "g fides of the Poligonon figure to be tnfcribed by how many Unities the denomination of 
of many fides. the Foligonoa figure of she leffe fide excedeth the denomination of the Poligonon figure 
of the greater fide : andthe number of the fides of the Polizonon figure to be in{cribed 
is produced of the multiplication of the denominations of the forefayd Poligonon figures 
the one into the other. +. how e T 


CEDER TAS 


C Asforexample. Suppofethat into the circle AB E be applyed the fide ofan equi- 
later-atid equiangle- Hexagon figure (by the'r 5.of thys booke) which let be eZ B: and 
likewife the fide of a Pentagon (by the 11.0f this booke) which let be 4C:.and thefide 
of a {quare (by the 6.of thys booke) which let be 4:2 : and the fide of an equilater tri- 
angle (bythe 2.0fthis booke) which let be e% E, Then I fay,that the exceffe ofthe arke 
e4 D aboue the arke 4 B, which excefleis the arke B D, contayneth fo many fides of 
the Poligonon figure to be infcribed, of how many vnities the denominator of the Hex- 
agon 4 ‘8, which is fixe,excedeth the denominator of the fquare A D, which is foures 
And foraftnuch as that exceffe is two vni- . i | i 
ties,therforein BD therefhall betwo fides, e A ae: vis 
And thedenominator of’ the Poligonon fi- M Ma u 
gure which is to be infcribed thall be pro- 
duced of the multiplication of the deno- 
minators of the forefayd Poligonon fi- 
gures namely, of the multiplication of 6. 
into 4. which maketh 24. which number 
is the denominator of the Poligonon fi- 
gure, whofe two fides fhall fubtend the arke 
BD. Foroffuch equall partes wherofthe 
whole circumference cotayneth 24,0f fuch 
partes I fay, the circumference 4AB con- 
tayneth 4, and the circumference eZ D 
contayneth 6. Wherefore if from ef D 
which fubtendeth 6. partes be taken away we te 
4.which e4 B fubtendeth, there fhall re- —_ eee 
mayne vnto BD two of fuch partes of . 
which the whole contayneth 24. Wherfore . T © et 
ofan Hexagon.and a {quareis madea Poligonon figure of 24. fides. Likewyfe of the 
Hexabon'e#'B and of the Pentagon os G thall-be made a Poligonon figure a f o? 

ie oe ides, 


=- a 


7 of Suchides; Eleinentes. 3 a) | Polis. 
fides, one of whole fides-thalf ‘ena’ the arke B Cè Forthe achothination of AB 
» whichis 6. excedeth the denomination oft C whichis 5. onely by ynitie. So 
` alfo forafmuch as the denomination‘of ¢ 4B! which is 6.excedeth the de- 
nomination of AE which is 3. by 3.therefore the arke BE hall ` 
y nepapeayne gv fides ofa Poligonon figureof.18.fides.And ..-.. » 
-~ obferuing thys felfe fame methode and order, aman ~ ne’ 
ing’ _ may ; finde out infinite fides of a Peligonont 
Heures’ ISAE 
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CU gee UTS Ete 20.0 x of ERMATS of very great 
Die tie OSG) ditie and vfe in all Geometry, and much dili- 


| A be vnderftand withoutit : the knowledge of them 
“a essay. all dependé.ofit. And not onely they and other wri- 
Te Gen? \ tinges of Geometry, butall other Sciences alfo aid 
AG fe O aAA Nartes aS Mufike, Astronomy ,Per[pectine, Arithmetique, 
M s oy thearte ofaccomptes and reckoning,with other fuch 
ae, Skea like. This booke therefore is as irwerea chiefe trea- 


‘ex fure,and a peculiar inell much to be accompted of. 
ic entreateth of proportion and Analogie, or proportionalitie, which peitayneth 
not onely vato lines, figures, and-bodies in Geometry : but alfo vnto foundes & 
voyces, of which Mufike entreateth, as witnefleth Boetivs and others which write 
of Mulke. Alfo the whole arte of Aftronomy teacheth to meafure proportions 
oftymes andmouinges. eArchimides and Iordan with other,writing of waightes, 
afirme, that there is proportion betwene waight and waight, and alfo betwene 
place & place. Ye fee therefore how large is the vie of this fift booke. Wherfore 
the definitions alfo thereofare common,although hereof Euclide they beaccom- 
modate and applied onely to Geometry. The firft author of this booke was as it 
is affirmed ofmany,one Eudoxus who was Plates {choler,butitwas afterward fra- 


med and putin order by Euclides nc 
—_- _ $a Definitions. 


| eÅ parte is a lefe magnitude in refpett of a greater magni- 
tude, when the leffe meafureth the greater. hsm 


Asin the other bookes before, foin this, the author firftfetteth orderly. the 
definitions and declarations of fuch termes and wordes which are neceffarily re- 
quired to the entreatie of the fubieé and matter therof, which is proportion and 
comparifon of proportions or proportionalitie. And firft he fheweth what a parte 
is. Here is to be'confidered that all the definitions of this fifth booke be general to 


Geometry and Arithmetique,andare true in both artes, euen as proportion and 


proportionalitie are common to them both, and chiefly appertayne to number, 
neither can they aptly be applied to matter of Geometry,but in refpect ofnumber 
and by number. Yet in this booke,and in thefe definitions here Tet, Ewclide femeth 
to fpeake of them onely Geometrically, as they are applied to quantitie continu- 
all,as to lines, fuperficieces,and bodies: for that he yet continueth in Geometry, 
I wil notwithftanding for facilitie and farther helpe of the reader,declare thé both 
by exampleinnumber,andalfoinlynes. -> Ae Eer 
For the clearer vnderftandyng ofa parte,itis to be noted thata partis takenin 
the Mathematicall Sciences two maner of wayes . One way a partis a Leffe quan- 
l ca ae: titie 
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ticiedn refped ofa prearer,whether it meafure thé greater of no. The fecond way, 


a part is onely that leffe quantitie in refpett of the greater, whieh. rféafiiterh the, 


greater. A lefle quantitie is fayd to meafurre or number a greater quantitie, when 
it,beyng oftentymies taken, maketh precifely the greater quantitie without more 
or lefiejor beyng as oftentymes taken from the greater as it may,there remayneth 
nothyng. As fuppofe the line A B to contayne3. and the lyne’C D to contayne 
gathe OLNE ob Mic Ure tec = nT ls foe. 
© Difor thar ifie be také certayne. times; t poses we at z 
famely,3.tymessit makethprecifelyithersg 2113 gue COBY igs T e Saw ie 
ne C Dpthac isp? withour/inore: orga rano 4 A pay Se) Olt 

leffe. Agayne if the fayd leffe lyne A B betaken from the grearer C D, a8'ofterias 
it may be,namely,3. tymes,there fhall remayne nothing of the preater: So the fiii- 
ber 3. is fayde to meafure 12. for that beyng taken certayhe tyines, namely, foute 
tymes,it maketh inft r2.the greater quantitie: and alfo beyng taken from 12148 of 
ten as it may,namely,4: tymes,there fhall remaynenothyng-And in thisimeaning 
and fignification doth Exclide vndoubtedly here in this defi ea pare i faying, that 
itis a lefle magnitude in comparifon of a greater, when’ the leffe meafureth ‘the 
greater,As the lyne AB before fet, contayning 3. is a leffe quantitie in compa- 
rifon of the lyne C D whicli containeth 9. and alfo meafurethit. For it beyhe cer? 
tayne tymes taken,namely,3. tymes,precifely maketh it, or taken from it as often 
as it may,there.remayneth nothyng. Wherfore by this definition the lyne A Bisa 
part ofthe lyne CD. Likewife in numbers, thenumber 5. is a part of the number 
15. for it isa lefle number or quantitie compared to the greater, and alfo it meafu- 
reth the greater : for beyng taken certayne tymes,namely, 3. tymes, it maketh 15. 
And this kynde of partis called commonly pars metiens or wenfurans,thatis,amea 
furynig part: Tomë call it pars multiplicatina® and of the barbarous itis called. pars 
alignota,thatis an aliquote patt,And this kynde of patte is commonly vied in A- 


avg et. 


pemen] 


Fithimetique. = nms . 

_ The other kinde ofa part,is any leffe quantitic in comparifon ofa greater, whe- 
ther it be in number or magnitude,and whether it meafure orno: As fuppofe the 
line AB to be 17,and letit be deuided into two partes in the poynt Ç, namely;in- 
tothe line AC, &the re ne. i f 
line.C B,. andylet the ARE EA 
lyne AC the greater mat 6 aai Tia 
part containe 12.and let the line BC theleffe part contayné 5e Now eyther of 
thefe lines by this definition is a part of the whole lyne A B.Foreyther of them is 
a leffe magnitude or quatity in cOparif6 of the whole lyneA B: but neither of thé 
meafureth the whole line A B:for the lefle lyne C B contayning 5. taken as ofté as 
ye lift,will neuer make precifely.A B which contayneth 17. Ifye take it 3, tymes it 
anaketh only 15.0 lacketh it 2.0f 17.which is to litle. Ifye take it 4.times,fo maketh 
dt 20.thé are there thre to much,fo it neuer maketh precifely 17.but either to much 
orto litle. Likewife the other part AC meafureth not the whole lyne AB: for také 
‘once,it maketh but 12.which is leffe then 17. and taken twife, it maketh 22. which 
aremore then 17. by 5. So it neuer precifely maketh by takyng therof the whole 
A B,buteither more or, leffe. And this kynde of part they commonly call pars 
constituens or componens: Becaufe that it with fome other part or partes,maketh the 
whole.As thelyne C B together with the line A C maketh the wholelyne AB: 
“Of the barbarous itis called pars aliquanta.In this fignification itis taken-in Barla- 
vat in the beginnyng of his booke,in the definition ofa part,when he faith.» Every 
B ` Hh. ii.” lefe 
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- Orleffenes, or Bay in this-example, let 
- AB’be greater then C D, & containe it rwife.Now -- 


- and generally of any one quantitie to any other,is called proportion . Likewifeis 
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_. lefenumber compared toa greater is faydtobea part of the greater wherhér the lefi meas . 


lure the greater or meafure it etd E 4 
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< Multiplexisa greater magnitndein refpett ofthe lefe,when 
the lefe meafureth the greater, i T 
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~ Astheline C D beforefetin the firftexample,is multiplex to the lyne A B.For 

that C D alynecontayning 9.is the greater magnitude, and is compared to the 
leffe,namely,to the lyne A B contayning 3: and alfo theleffe lyrie A Bmeafureth 
the greater line G Defor taken g-tymes,y) R surf Pcl Cer on fest 


A 


it makethit as was aboue fayde So goby Fp t 
in numbers 12. is multiplex to3:forizis © {0g PAT eg ad 
the greater number; and is compared. to: ae neem Rh : 


the lefle,namely,to 3.which3.alfo meafiz-'- a | Plead 

reth it: for 3 taken 4 tymes maketh 12. By this worde multiplex whichis a terme 
proper to Anthmetike and nimmber,it is eafy to confider that there can be no ex- 
act knowledge of proportion and proportionalitic,and fo of this fifth booke wyth 
all the other bookes followyng, without the aydeand knowledge of numbers. ... 


. ‘Proportion is a certaine refpette. of two magnitudes of one 
- < kinde, according toquantitie. °° OE o 
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Euclide asin theirt definition, fo inthis & the Sie! following,and likewife in 


; all his Propofitions of this booke, mentioneth onely magnitudes, and geueth his 
_ examples and demonftrations of lines r for that hetherto in the 4. bookes before 


he hath entreated oflines & figures, and fo cétinucth in his fixth booke following 
after this,comparing figure to figure; and fides of figures to fides of figures, with- 
out mention ofnumber'ar all. Notwithftanding as itis fayd they are general 
to all kinde of quantitie, both difcrete and continual, namely; number and 
magnitude: and neede for the young reader and ftudientin thefe artes to be de 
clared_in_both. For, the opening of them in numbers(in which they are firt and 
naturally founde ) geueth a great and marueilous light totheir declaration in 
magnitudes. Proportion (fayth he) is a certaine behaviour,thatis, a certaine refpet 
or “comparifon of two quantities of one kinde : as of one line to an other, and 
one figure generally to an other, and one number to an other, as touching quantitie, 
thatis to fay, thatthe quantitie compared, isto that wherunto itis compared, 
eyther equall’, or greater, or leffe then it . For after thefe three maners may — 
thinges be compared the one to the other.But quantities of diuers kindes can not 
be compared together. A fuperficies can not be compared to a line : nor number 
tó a body: nora body toa line or number: for that they are not of one kinde. For 
example of this definition, take two quantities, namely, two lines AB and CD} 
and compare the one to the other, namely, A Bto- s t 
CD according to fome certaine refpect of greatnes, 4 


B 3 


“an 


thys comparifon,relation,or refpećt of ABtoC D, 


itof 
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“itif A B be equall to G Dy as in the fecond example : or if'A B be leffë then CD, 
as in the third example-The like is italfo in numbers 
comparing 5.to 5.cquall to equall,or 6.to 3. the grea- 
‘ter to the leffe, or 4. to 8 ‘the leffe to the greater. So 
to the accomplifhing of any Proportion there are re- 
quired two quantities,and alfo a comparing or refpe& 
ofthe one to the other. The quantities compared to- 
gether are commonly called the Termes of the Pro- 
portion. And in this booke of Euclide and alfo in o- 
ther wtiters of Geometrie the firt Terme, namèly that `- 
which is compated is called the antecedent, whether itbe equall, greater, or leffe 
then the other And thefecond Terme, namely,that wherunto the comparifon is 
made, is called the confequent. Asin the former example, the line AB compa- 
red to the line C D-is antecedent : andtheline C Dis confequent: And contra- 
riwife iftheline C D becompared to the line AB, then isthe line CD antece- 
dent, and the line AB confequent . Albeit in Arithmeticke Boetius and others 
call the terme compared Dex, and the terme to whom the c6parifon is made they 
call Comes. This booke hath bene accompted of allmen one of the hardeftand 
moftintricate ofall Euclides bookes. And proportion isa generall knowledge to 
all learninges,chiefly to the Mathematicalis . Wherefore it {hall be very neceflary 
fome litle briefe inftruction and induction to be here added in the beginning here- 
of: of the knowledge and nature of proportions and what they are, and of how 
many kindes : which thinges are here or Evclide {uppofed to be before knowen, 
and therefore maketh no mention fo diftinG@ly ofthem. 

Ye muftvnderftand that there are of proportions two generall kindes , the one 
is called rationall, certaine, and knowen, and the otherirrationall, vncertaine and 
vnknowen . Such magnitudes or quantities, which may be exprefled by numbre, 
are called ational magnitudes or quantities . As fuppofe a line, namely, the line 

AB tocontaine 5.inches, & compare it to the line CD, 5 3 4 
contayning-3.inches+thefe quantities yefee may be BS i a 
prefed by-numbers, namely, by thefe nümbers 5. and 3: “¢ EL Be) 
and therefore are rational, and’ haue the fame proporti- ` 
on, that number hath to number,namely, that thenumber's. hath to the number 
3 : and therefore.the propottion of the one to the other,is a rationall,certaine,and 
knowen proportion. And generally: when foeucr one number is compared to 
an other,or two lines or other magnitudes,both which may be exprefled by num- 
ber,the proportion betwene them is euer rationall , and onely the proportion of 
fuch quantities is rationall . So that in Arethmeticke all proportions are rationall, 
for that therein euer one number is compared to another. . 

There are certaine lines magnitudes or quantities which ca not be named and 
exprefled by number, and therefore commonly are called Surd lines or magni- 
tudes «As {uppofe the fquare A BC D to containe 16,then the fide or roote ther- 

ofjnamely,the line A Bcontaineth 4;and the diameter of the s d 
fame {quare,namely, thëliné B C fhall-be 48 32, which isa 
furd number, andicati Ht be expreffed:by any determinate 
and certainenumber,butGhely by thit manet of circumlocu- 
tion Roote {quare of 37 Now ifye compare the line A B to 
the line B C, or contrariwife the line B C to the line AB, for 
that one of them isa fürdè quantitie neither can’ ech of them 

‘be-expreffed by number’ (Cand ‘therefore’ can not haue that | 

— proportion .© 
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proportion that number hath to number) the proportion betwene them is irratio- 
nall,confufed,vnknowen,vncertaine, and furd. And this kinde of proportion is 
found onely in magnitudes,as in lines and figures(and not in numbers) of which 
he of purpofe entreateth in his tenth booke.Wherfore I wil here omit to fpeake of 
it,andremitit to his due place . And fomewhat will I now fay for the elucidation 
ofthefirftkinde. 4 ee 
` Proportion rationall is deuided into two kindes,into proportion of equalitie, 
and into proportion of inequalitie. Proportion of equalitie is, when one quanti- 
tie is referred'to an other equall vnto it {elfe : as if ye compare 5 to 5, org7 to 7, 8 - 
{o ofother.And this proportion hath great vfe in therule of Coffe. Forin it all the . 
rules of equations tende to none other ende but to finde outand bring forth a nü- 
ber equall to the number fuppofed,which is to put the proportion of equalitie. 
_ Proportion: of inequalitie is, when one vnequall quantity is compared to an o- 
ther,as the greater to the leffe,as 8. to 4: or 9.to 3: or the leffe to the greateras 4. 
to 8:0F3. to 9. . ae as 
~ Proportion of the greater to the lefle hath fiue kindes,namely, Multiplex Super. 
particular Superpartiens, Multiplex fuperperticular,and Multiplex fuperpartiens. ; 
-Multiplex,is when the antecedent containeth in it felfethe confequent cer- 
tayne times withoutmore orlefle : as twice, thrice, foure tymes, and fo farther. . 
And this proportion hath vnder it infinite kindes.For ifthe antecedent contayne. 
the confequentinfly twife,itis called dupla proportion,as 4 to 2. If thrice tripla, 
as 9.t0 3. 1f4. tymes quadrupla as 12, to 3. If5.tymes quintupla as 15. to 3. And fo , 
infinitely after the fame maner. p e. 
Superperticular is,whé the antecedét containeth the confequent only oncé, & 
moreouer fome one part therofas an halfe,a third,orfourth,&c. This kinde alfo 
hath vnderit infinite kindes.For if the antecedent containe the confequent once, 
and an halfe,therofitis called Se/quialtera,as 6. to 4:ifonce anda third part Sefqui- 
tertia,as 4, to 3:if once and afourth part Se(quiquarta, as 5. to 4.And fo in like ma- ` 
ner infinitely. i l A v = Je 
. Superpartiens is,whé the antecedent cõtaineth the confequent onely once,& 
moreouer more partes then one of the fame,as two thirdes, three fourthes, foure 
fifthes and fo forth. This alfo hath infinite kindes vnderit. For iftheantecedent 
containe aboue the confequent two partes,it is called Superbipartiens, as 7. to 5. IF- 
3. partes Supertripartiens as 7.to 4. If4. partes Superquadripartiens, as 9. to5. If 5. 
partes Superquintipartiens as 11.to 6. And fo forth infinitely. ~ i 
Multiplex Superperticular is when the antecedent containeth the confequent ` 
mote then once, and moreouer onely one parte ofthefame. This kinde likewife 
hath infinite kindes vnder it.For ifthe antecedent containe the confequent twife” 
and halfe therof,itis called dupla Se/quialtera,as 5, to 2.[ftwife anda third Dupla: 
Sefquitertia as '7.to 3.L£thrice and an halfe Tripla fefquialteraas 7.to 2.[ffoure times 
and an halfe Quadrupla Se(quialtera, as 9.t0 2. And fo goyng on infinitely. 
‘Multiplex Superpartient,is when the antecedent contayneth the confequent. 
more then once,and alfo more partes then one of the confequent. And thiskinde 
alfo hath infinite kindes vnder it. For if the antecedent containe the confequent 
twife,and two partes ouer, itis called dupla Superbipartiems as 8. to 3.1f twice and. 
three partes,dupla Supertripartiens as 11.t0 4. If thrice and two partcs, it is nam ed : 
Tripla Superbipartiens as 11, to 3. Ifthree tymes and foure partes; Treble Super- 


quadripartiens as 31. to 9.And{o forthinfinitely., = oo 
Here is to be noted thatthe denomination of the proportion betwene any 
two numbers, is had by deuiding of the greater by the leffe. For the quagent or 
tiie < ` number 


ni 


of Enclides Elementes. Fol.128. 


number produced ofthatdinifiertis cyuen the:denominatidn ofthe propartion. Hor to kno. 

Whichin the firft kinde of proportion,namely,multiplex,is euer a whole number, tke ies Ti 

andin alliocherkindes ofpeopprrionitisa broken number o.. o. i proportion 

i Asifyewillknowthe denomination ofthe proportion benwene'9 and 3. De-, 2" 
uide g by;3 fo hall ye hahe in the quotient 3,which is a wholenumber, andis the, 
denomination ofthe proportion : and fheweth that the proportion betwene 9.88 
3-is Tripla. So the proportion betwene 12.nd3,is quadrupla, for that 12. beyng. 

- deuided by 3-the:quoticntis 4, and fo of others in the kinde of multiplex.And.al-. 
though in this inde the quotient be cuer a whole number,yet properly itis refers <a, 
red to vnitie,and fo is reprefented in maner ofa broken number as -Land © for Me iy 
nitieis the dénominaton to 4d whole number, m == a= 2 


Likewife the denomination ofthe proportion betwene 4 and 3 isa. +. forthat s 


E 


guea 


is called fefquialtera, fo is the proportion duplafefquialtera> = 2% AN 
_ Agayne the denomination of the proportion betwene 1x.and 3. is3 + three- 


oa 


Proportion ofthe leffe quantitie to thé greater hath as many kindes, as that of 

the greater to the lefle,which kindes are in the fame order : and hauealfo the felfe Proportian of 
fame names,but that to the names afore put ye muftadde here this word. file AS rhe e mr 
comparing the greater to the leffe, it was called multiplex, fuperparticular, [uperpar- greater. 

tient, multiplex fuper particular, and multiplex fuperpartient, now comparing the lefle i 
: quantitic to the greater itis:called.fubmultiplex, [ub{uperparticular, Jubfuperpartiéni, Submulti- 
Bee iar and {ubmultiplex [uperpartient . And fo in like manerto plex. 
- all the inferior kindes.ofall fortes of proportion yeshall adde that worde fub. The Subfiperpar- 
examples of the former ferue alfo here, onely tranfpofing the termes ofthe pro- #cslar. 
portion making the antecedent confequent, and the confequent the antecedent, S#4/uperper- 
As 4.t0 zis dupla proportion : fo 2.to 4. is fubdupla. As 9.to 3.is tripla: fo is 3.to “ROE 
g-fubtripla. And as 9.to 6. is fefquialtera, fo 6. tò 9. is fubfefquialtera, As 7.tos. 9° 0 
is fuperbipartiens quintas f is 5.to 7.fubfixperbipartiens quintas.As 5.to 2.is dupla 
felquialtera, fo is 2.to 5. fubdupla fefquialtera. And alfo as 8.to 3.is dupla fuperbi- 

pattiens tertias, fo is 3.t0 8. {ubdupla fuperbipartiens tertias. And fo may ye pro- 

cede infinitely in all others. Thus much thonghtI- good in this place for the eafe of 

the beginner to beadded touching proportion. ~~ = s o 2 
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line B contayning 1to the proportion ofthe line C.contayning 6. to the line D 
contayning 3 either proportion is düpla. This likenes, idemptitie,or equallitie of 
proportion is called proportionallitie. So in number g.to 3.and 21.to 7. either pros 
portion is tripla . Where note that proportions compared together, are fayd to be. 
like the one to the other: but magnitudes compared together, are {aid to be equall 
the one-to the other.’ = - | EAN alte ee Pelt ree ert Bhs 


` Lhofe magnitudes are fayd to bane proportion the one tothe 
-other which being multiplied may exceede the one the other. : 


"ASRS esse PE tae a PONS Ee Te fin eee TES T Eys 
-i Before he fhewedand defined what proportion was,now by this definition he 


- declareth betwene what magnitudes proportion falleth,faying: That thofe quanti- 
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excede the one the orher.As for thatthe” 
line A being multiplied by what foeuer 

multiplication or nfiber, as raken tile, r mi een 
re or Ure mic, Or more nes, Of. a Pe 


ties are faid to haue proportion the one to the other which being multiplyed,may 


"er 


once and halfe,or once and a third, & fo’ die Wen er “ 
` ofany other part, or partes, may éxcedeé ` ‘ea ae -n i 
. and become greater then the line Bot A TR i 


contrariwife,then thefe two lines aie faid to hatte proportion the one to the other. 
And fo yé may fee that betivente any- two quatities of onë kinde, there is a propor- 


tion. For the one remayning vamultiplied,& the other being certaine’ times tul- 


Why Euclide 
in defining of 
Proportion 
"yfed muii - 
plication, 


tiplied,fhall be greater then it. As 3.to 24.hath a proportion,for leaning 2a.yon 
tiplied,and multiplying 3.by 9, ye hall produce 27 : which is greater then 24,and 
excedeth it. Here is to be noted,that Euclide in defining what quantities haue pro- 
portion, was compelled to vf multiplication, or ‘els fhould not his definition be 
generall to either kinde of proportion : namely,to rational and irrational: to fuch 
proportion I fay. which may be expreffed by number,and to fuch as cannot be ex- 
preffed by any determinate number;but remaineth furd and innominable . In rati* 
onall quantities which haue one common meafirre,the exceffe of the one aboue 
the other is knowen,and by itis knowen the proportion, which may be expreffed 


' by fome determinate number. Burin irrationall quantities which Haue no c6mon 


meafure,itis notfo. For in them the exceffe of the oneto the other is ever yn- 
knowen, 
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In the definition laft Sding before, he fhewed what magnitudes have propor- 
tion the one tothe other,3& nowithis diffinition,fheweth, what magnitudes are in 
oneand the felfe fame proportion, and how to know whether they bein one and An exemple 
the felffame proportion, or not.Itis plaine that euery proportié hath two termes, ofthis defini- 
fo that when ye compare proportion to proportion, ye muft ofneceffitie haue 4. onin magnie 


. “TE SS CS gg ge aa FE! CEE ood. eg bay 
termes, that is,an antecedentanda pone either of the proportiés.As fup- “4e 


. E th: TEE Ea T pe ps 
pofe A,B,C,D, to,be foure magnitudes, A the firit, B the fecond,C the third, and 
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D the fourth :now ifye take the equimultiplices of A and C the firt & the third, 
that is.if ye multiply A and C by one and thé felfe fame number, as let the multi- 
plex of A be E,andlet.the equimultiplex of C be F. Likewifealfo if ye take the. 
equimultiplices of B and D, the fecond and the fourth, that is ifye multiply them. 
by any one number, whether it be by.that nuinber wherby ye multiplied A & O, 
or by any other number greater or lefle, as let the'multiplex. of B be G, and the è- 
quimultiplex’ of D be H: now itthe equimultiplices of A and C be both greatet 
henthe eqnimultiplices of B and D, thatis ifthémultiplex of A be greater then 
the multiplex of B, and the multiplex of C be greater then the. multiplex of D, or 
if they be both lefle then they : or both equall to them, then arethe magnitudes Anexample 
A,B and C;Dinone and the felfe fame proportion, = =|, fanmabers 
*Likewifein filinbers 8-to 6. hatha proportion;alfo 4.to3. hath a proportion: 
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sa order as inthe Ganiple} Here eeens, the fiif Sethe fecond; 4 the third: andy. 
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the fecond and the fourth , multi eti lme | Second 
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Ary 
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ee Blige ae hed the equimulti 
ye of 6.and ka the {econd ànd, the” _" 
fourth muilupliyn ng them i by fome one. me Sed ‘ 
number, „büt not by 3: as ‘before ve. ‘did: ~ | cea 
bart BY {6 for ‘the c e Guadr uple’ of, 6 the eto ee ai: aft 
fecond: number, fhial} jehauc24. 3 and.) em bsg te ees A 
for the quadruple ofz the fourth abe Malte EN iyi “fee that 
the equimultiplices of 8 and 4.the firft and the third,namely, 24.and 12. are both 
equailto.the multiplices of 6 and-3-thefecond'and the fourth, namely; to 24. “and 
12. Wherfore the numbers geuen,are by the fecond part of this definition in one 
and the felfe fame proportion,becaufe the: équimultiplices of 8 and 4 the firftand 
the third,are both equall to the pourguinpliccs of 6 and en the feconde and the 
‘fourth, seen beeen 

Agayne to thew the fame sand for the fulnes of the diffnition, ¢ take the fame 

numbers 8,6,4,3. and take the equimultiplices of 8 and 4. the firft and the thirde, 
multiplieng eche by 2. fo haue ye 16 for the duple of 8, the firft number,and 8 for 
the du ple of 4.the third number ; then take alfo.the equimultiplices of 6 and 3;the 
d and the Fourth multipliyng eche hy 3.L0, haue eys 18 fon the t :iple of 6. the 
fecond, “and 9 for the triple OF 3. the. beivier: ii,7: angel: yy 
fo arth Dumber Andnow ye Aces that, “i 
the “equimnulti plices. of 8 and 4 . she, 
firit and the third, namely, 16. and 3 
aré both lefle- ‘then. peasy i Oy 
Es Of 6. and: 3. thelecond &the fourth... ts af ip mop 
amely 18 ands. For; 16 are leffe then: - da A is 
tnd 8 are lelie € then 9. Wherefore.. a dy 
By the third p part “of this difinition,. Ser rio aren are in.one: ood the Gite 
fame proportion, for that the gi imultiplices ots and. 4the frftand.the third are 

both lefe then, thë equiultiplices oF gand 3 pi fecond and the fourth. m 
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of Euclides Elementes. Folo: 
~ Farther in this diffinition, this particle (according to any multiplication) is 
mott diligently tobe confidered, which fignifieth. by any multiplication indife- 
rently whatfoeuer. For whenfocuer the quantities be in‘one and the felfe fame 


proportion, then by any multiplication whatfoeuer,the equimultiplices of the firft , 


and the third,fhall exceede the equimultiplices ofthe fecond and the fourth, or 
fhall-be equall vnto them, orleffe then:them. Yetit may fo happen by fome one 
multiplication,that the equimultiplices of the firftand the third,do exceede the e- 
quimultiplices of the fecond and the fourth, and yet the quantities geuen fhal not 
bein one and the felfe fame proportion. Asin this example here fet, where the e- 
| quithiltiplices of 6 and 5, the frk and thethitde, namely,’18. and 15. doo both 


xceede the equimultiplices of 4 and Srg => r5 
3. the fecond and the fourth, namely, kite Aa am P 
8 and’6.yetare not the numbers ge” Lh 
ueninoneand the felfe fame propor | Second -4> Fourth 3 
tion. For 6 hath not that proportion | ag im 


to 4. which 5. hath to 3. In this exam- 5 
ple 6 and5 the firftand the third were multiplied by 3: which made their equimul- 
tiplices 18 and 15. which exceede the equimultiplices of 4 and 3, the fecond and 
the fourth beyng multiplied by 2. namely,8 and 6: but ifye fhall multiply 6 and 5 
the firftand the thirde by 2. ye fhall produce 12 and 10 for their equimultipli- 


ces; and then if ye multiply 4 and ~ ro) 
3.thefecondand the fourth by3.fo --) pig G | Third 3 
_fhallye produce for their equimulti- — 
‘plices12and 9. Now ye fee that by Second 4 | Fourth 3 | 
this multiplication -the equimultipli- L op iyi | 


ces.of the firftand the thirde doo not 
both exceede the equimultiplices of the fecond and fourth : for 12 the multiplex 
of 6 doth not exceede t2 the multiplex of 4. and therfore the numbers or quanti- 
ties are notin one and the felfe fame proportion, for that it holdeth notin all mut- 
tiplications whatfocuer. _ 
. Andbecaufe this diffiniition requireth all marier of multiplicatiés to bring forth 
the excefles,equalities,and wantes of the antecedents aboue,to,or vnder the con- 
fequents,to auoide the tedioufnes and infinitelabour therof,I haue fet forth a ule 
much to be made ofand eftem ye may in any rational! proportion pro- 
duce équimultiplices of the firft and the third equall to the equimultiplices of the 
fecond andthe erule is this, take two numbers whatfoeuer in that pro 
portion in which your quantities are,& by the number which is antecedent mul- 
tiply the confequents of your proportions,namely,the fecond and the fourth :and 
by the numberwhich is the confequent multiply the antecedentes of your pro- 
pottions,namely, the firit and the third: then neceffarily fhalbe produced the equi- 
multiplices.of the firt and the third equall to the equimultiplices of the fecond & 
the fourth.As by example,take 6 to 2/and 3 to 1.which are in one & the felfe fame 
rie & taking thefé two niibers.9 & 3.which are in the fame proportid, now 
y 9 the antecedent multiply the confequéts 2 & 1. and fo thal ye haue 18 & 9 for 
the equimultiplices ofthe fecond & the fourth, then by 3 the confequent multiply 
the antedéts 6 & 3,fo thal ye haue 18 & g for the equimultiplices of the firft & the 
third,which are equal to'the former equimultiplices of the fecéd & fourth. Wher- 
of it foloweth that ifye multiply 18 & 9 the equimultiplices of the firft and the 
third by any nűber greater thé 3.wherby they were now multiplied, they fhal both 
eucr.exceede the equimultiplices of the fecond & the fourth:& if ye multiply thé 
wet Ii. ij. by 
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by any number lefile then 3. they fhall euer both wantof them. So. that. whatfoe- 


„uer multiplication itbe, they fhall euer both exceede,be equal,or wantaboue, to, 
or from 18. and 9. the equimultiplices of the fecond and fourth. ~~ 


EERON 4 


+- “Magnitudes which are in one and the felfe fame proportion, 


are called Proportional. 


£. As ifthe lyne A,haue the fame proportion to the line B, that the lyneC hath 
-to the lyne D, then are the © f i E ere 


faid foure -magnitudes A;B, - 7 
C,D, called proportionall:: 4 “++ ¢ 


-Alfo in numbers -for that 9: 


F. 2 


Sp die 
to 3.haththatfameproporti6 ~ ' a os ; 


. thatz2 hath to 4: therefore 


thefe foure nfibers 9.3.12.4. M 3 a i- Bi 
are {aid to be proportionall. Here is to be noted that this likenes oridemptitie of 


iproportio which is called,as before was faid proportionalitie,is of two fortes: the 


oneis continuall the other is difcontinuall. Continuall proportionalitie is, when 
the magnitudes fet in lyke proportion, are fo ioyned together, that the fecond 
which is confequent to the firft,is antecedent to the third,and the fourth which is 
confequentto the third,is antecedent to the fift,and fo continually forth. So eue- 
ty quantitie or terme in this proportionalitie,is both antecedent and confequent 
(confequentin refpect ofthat which wentbefore, & antecedent in refpect.of that 
which followcth) except the firft,;which is onely antecedent to that which follow- 
eth,and the laft which is onely confequent to that which went before.Take an ex- 


‘ample in thefe numbers,16.8.4,2.1. In what proportion 16. is to 8, in the fame is 


8.to 4, in the fame alfo is 4. to 2, and likewife 2. to 1. For they allare in duple pro- 
portion:16, the firft is antecedent to 8,and 8.is confequent ynto it : and the felfe 
fame 8. is antecedent to 4 : which 4 beyng confequentto 8. is antecedent to 2, 
which 2 likewife is confequent to 4.and antecedent to 1:which becaufe heis the 
laft,is onely confequent,and antecedent to none,as 16. becaufe it was the firft,wa$ 
antecedent onely,and confequentto none, Alfo in this proportionalitie all the 
magnitudes muft of necefitie be of onekynde, by reafon of the continuation of 
the proportions in this proportionalitie, becaufe there is no propottion betwene 


" quantities of diners kyndes. Difcontinuall proportionalitie is, when the magni- 
tudes which are fetin lyke proportion,are not continually fet,as before they were, 


hauyng one terme referred both to that which went before,and to that which fo- 


_loweth,but haue their termes diftin@ and feuered afonder : ‘as the firft is aitece- 


_dentto the fecond,fo is the third antecedent to the fourth, Exaniplein numbers, 


as 8 is to 4. fo is 6.to 3, for either proportion is duple. Where ye {ee,how ech pro- 
portion hath hys owne antecedent and confequent diftin@ from the antecedent 
and confequent of the other,and no one number is antecedent and confequentin 
diuers refpectes.And by reafon of the difcontinuaunce of the proportions.in this 
proportionalitie,the quantities compared,may be of diners kyndes, becaufe the 
confequentin the firit proportion is notthe antecedent in the fecond proportion. 
So that ye may compare fuperficies to fuperficies,or body to body in the felfe fame 
proportion that ye do lyne to lyne. © ¢ >  - a 
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© When he euemaliplices being tater, the muipes ofthe rua 
"firftexcedeth the multiplex of the fecond, ¢ the multiplex of “#" 


the third,excedeth not the multiplex of the fourth : then bath 


the firft to the fecond a greater proportion,then haththethird . . .. 


to the fourth. 


In the fixt definition was declared what magnitudes are faid to be in one and 
the fame proportion : now he fheweth in this definition what magnitudes are faid 
to beina greater proportion. And here is fuppofed the fame order of multiplicati- 
on,that there in that definition was vfed : namely, that the firft and the third be e- 
qually multiplied, that is,by one & the felfe fame nfiber : and alfo that the fecond 
and the fourth be equally multiplied by eg os 7. 
the fame or fome other number: and- 
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plex ofthe firft, and ia. for the multi- J. OE 
plex ofthe third-and multiply zaand- | Second- 2 | Fourth 3 


3,the fecond and the fourth by 6: fo er | | ap 
fhallthe multiplex of the fecond be rz. ~ isa 
and the multiplex of the‘fourth be 18:. 

ae 1 SR f ‘ liij, Now 


An éxaiaple 


of this definia 


J tion in mags: 


nitedes ê 


An example 
in numbers. 


Notes 


. multiplex ofthe fourth by 2. but 8.is 7 Reid, 
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| Now yefee22: the multiplex ofthe firfexcedeth 12,the multiplex of the fecond. 


Bucr4.the multiplex ofthe third, excedeth not 18. the multiplex of the fourth: 
Wherefore the proportion of 11.to 2.the firftto the fecond,is greater then the pro- 
ias of7.to 3,the third to the fourth . And fo ofall other. quantities and num- 

ers,which are notin one and the felfe fame proportion, ye may know when the 
firft to thefecond hath a greater proportion then the third to the fourth. 


gAn other example. 


This example haue I fet to declare 
that ‘although the proportion of the 
firftto the fecond be greater then the 
proportion of the third to the fourth, 
yet the multiplex of the firt excedeth 
notthe multiplex of the fecõd. Wher- 
fore itis diligently to benoted, thatit 
is fufficient to fhew that the proporti- oe when Gage Ae a 
on of the firft to the fecond is greater thé the proportion of the third to the fourth, 
if the want or lacke of the multiplex of the firft from the multiplex of the fecond,’ 


Fart 


Second ` 4 f 


= be leffe then the want or lacke of the multiplex’ of the third to the multiplex of 
_ the fourth . Asin this example 16. the multiplex of 8. the firit, wanteth of 0.the 


multiplex of 4.the fecond,foure: wheras 18.the multiplex of 9,the third, wateth of 


` 45,the multiplex of 9 the fourth,27 . And{o ofall others wheras(the ptoportiotis: 
being diuers) the equimultiplices of the firftand the third are bothleffe, then the 


equimultiplices of the fecond and the fourth. Likewife if the eqnimultiplicés of 


the firft and the third do-both excede the equithultiplices of the fecond & the firt- 


thé fhall the exceffe of the multiplex of the fitt aboue the multiplex of the fecond; 


_ be greater thé the exceffe of the multiplex of thre third,aboue the multiplex of the 


. wt k s E Pal eal f + Ea re OL ig 
fourth . Asin thefe numbers here fet,the equimnultiplices of 6.and 4. the firft and 
the third,namely,1z.and 8.do both excede the equimultiplices of z. and 3. the fe 


— condand the fourth namely,4.and 6. Bur 12.thé multiplex ofthe fir excedeth 4. 


the multiplex of the fecond by 4,and 8 the multiplex ofthe thytdexcedeth 6.the. 


p 
Pr 
e ee 


~ . Bokit, ; rE DEE , ae tie EA 

not excede the multiplex of the fourth,according:to the plaine wordes of the de- 

SS Ae kt 1 ee. SEMI? TUA fuel \, Cass. 
finition. - , TE | 
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F, namely, 12.the multiplex of the firft novexcede H, namely; r2.che multiplex of 
the fecond: but E,namely,18.the multiplex of the third excedeth G,namely,8 the 
multiplex of the fourth . Whercfore the proportion of C. to D, the firft to the fe- 
cond,is lefle then the proportion of A to B,the third to the fourth. i 
- Buen fo 1n numbers. As in this ex-. _ > te i 
ample, 5.to 4.and 7.to.3.[fye multiply í mn 2n...4 


5.and 7.the firftand the third echeby | Firét has. Third ii | 
3, ye fhall for the multiplex of 5.the ` ae a : 

firt Have 15. and for the multiplex of A -Second F. | Fourth -3 
7.the third fhall yehaue 21: againe if a e 24g eA 


yemultiply 4.and'3. the fecond & the: 
fourth by 6,for the multiplex of 4.the ore PONanE I es ; 
fecond ye fhall hauc zand for the multiplex of3.the fourth , ye thall haue 18 . So 
ye fee that 15.the multiplex of the firft,is leffe then 24,the multiplex of the fecond: 
and 21.the multiplex of the third is greater then :8.the multiplex of the fourth. 

` Wherefore the proportion of5.to 4.the firft tothe fecond is leffe then the propor- 
tion of 7.to 3.the third to the fourth. a SASSI 


- Proportionallitie confifteth at the leftin three termes. The ninth de 


_ Before it was fayd,that proportionalitie is a likenefie or an idemptitie of pro- 
_ portions, Wherfore of neceffitie in proportionalitie, there muft be two. proporti- 
ons, and euery proportion hath two termes, namely, his antecedent and confe- 
quent. Therfore in euery proportionalitie there are foure termes.But for that fom- 
tyme,one terme fupplieth by diuers relations,the roume of two; for in relpect to, 
_ the firft itis confequent,and in refpectto that which followeth, itis antecedent: 
therfore three termes at leaft and not vider may fuffice in proportionalitie,which 
three are in power foure and occupy the rome of fola asil ERASE that An example 


A hath to:B that proportion, that B +. esah ' _ ofthis wefint- 
y y = b A = k i = z a 

hathto-C; then are thefe thre quan-* '"— a tetas. ae oe 
tities A, B, C; {erin the left number. - P Py i a ne 
of proportionality. Likewife in nums. ~i *: ne nie E a p i 
nality pee "n numbers. . 
bers,as 8.4. 2 and 9:6. 4.- - ne? ou Ue AMD A ee 


When there are three magnitudes in proportion the firftfhall Terent 
”be'vnto the third in double proportion that it is to the fecond. = 
_ But when there are foure magnitudes in proportion the first | 
[ball be vato the fourth in treble proportion that it is to the fe- 
: ond. And fo alwaies in order one more,as the proportion fhall 
~beextended. WS OTL mo 


This definition is alfo vnderftand in continuall proportionalitie. As if the thre rie 

ot aa ay" a es ‘ $ this definition 
magnitudes A, B, C; beé-proportionall :-then fhall the proportion of A the in magni- 
ia Fie B. liiij. i firk tudes. l 


A ruleto. 
adde proporti- 
ons to propor- 


PIONS, 


Example 
thereof, 


_ for the antecedent of the proportion which yefeeke for. Likewife 9 — 4 
~ muluply3 the confequent of the firit proportion,by 2 ‘the confe-- 3 
~ quent of the fecond,fo fhall ye haue6.which 6. {hall be confequent 6 


ne Lhe fifth Booke =s 
firltto C ‘the-thirde bee nei ce ache. vee iN Vee cy Sect ade ; 
doubleto the proportion _4 ee ee ae eee eee 
Which is betwene A&B pa . m 
the firk and the feconde, B — m As - 
thatis the proportié ofA œ 
to B taken twifé, or added. 
toitfelf (which isall one) - . os, : | 
thall make the proportid of A to C.For the eafier vnderftadyng of this & the pra 
cife therof,itthall be much neceflary fomwhat to inftrué the rude beginner how 
popoa is may be added one to an other.Which is done by thisrule. ~- ; 


Perret 


' the antecedent of the the ante ther, 
and th ober produced {hall be the an edentofthe n Ono ion which ons” 
tayneth them be ikewylemu iply the onfequent o the one_proporti by. 
the confeque : number produced hall be confequent of the 
proportion which fhall contraynethemboth.-- 2-5 oa e ii. a 

An example. Tye will adde the proportion which is betwene 4.and 2. ‘(which 
is dupla) to the proportion which is betwene 9 and 3. (Which is tripla)-multiply 


9. the antecedent of the firt proportion by 4. the antecedent of the 
fecond proportion,and ye fhall produce 36. which refetue and kepe 36 
=: 


tothe former antecedét, namely, to-36: fothal the proportié which {27> °° 
is betwene36 and 6.namely,fextupla,contayne init the two proportions gewen, _ 
namely,tripla,and dupla.And by this meanes are they added together,& brought 


_ into.on¢. And by this may yeadde all other kyndes of proportions wharfoeuer. 


they be,Noww for that the diffinition fayth,that if there be three quantities in pro: 
portid,that is, what proportié the firft hath to the fecéd,the fame hath the fecond 
to the third,which for example let be triple,as in thefentibers,27. 9, 3:adde triple 
to triple by the riuleabouefaid. And forafinuch as it is eafier to worke in finall nū- 
bers then in great,reduce thefe proportids to theyr leaft denomination:$o0:27, to 
g reduced to the left termes in that proportion,is as much as 3. to 1. Likewife oto 
3 reduced to theyr left termes are alfo as muchas 3:to 1.-now adde together thefe 
two triple proportions thus reduced, multipliyng 3. by 3. the one antecedent. by. 
the other,to fhall ye produce g for a new antecedent, then multiply 1 by-1,the one 
confequent by the other, fo fhall you produce 1. which let be confequentto g. 
your antecedent,{o the proportion betwene 9 and1. which is noncuple contay- 
neth both the two triple proportions, And becaufe they were equal the one.to the. 
other,ivis duple to eche of theni. Ye fee alfo that the proportion of 27 to 3-the firft 


-to the thirdsis alfo noncuple. Wherfore according to the definition, the ‘proporti- 


on of the firft to the third,is double to the proportion of the firft to the fecond, as: 
9to.1: beyng noncuple, is double 3 tö 1, whichis triple, becaufe it contayneth it 
“So ifthere be 4. quantities in continuall proportion, the proportion.of the firft 
to the fourth, {hall be triple to the proportiori which is betwene the firft:and the 
fecond,thatis, it fhall contayne it three tymes.As for example, Take 4.numbers in 
continual proportion 8.4.2.1. Ye fee that the proportié of 8 to 1. the firft to the 
fourth,is oCtupla : the proportion of 8 to 4. the firit to the fecond is dupla, now: 
treble dupla proportion,that is, adde 3. dupla-proportionis together, by the tule 
before geuen,as.yefec in the example, Multiply all the antecedentes i a 
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the antecedent of the firft proportion, by 2. the antecedent of the fecond,fo haue : 


ye 4; which 4.multiply by 2 the antecedent of the third proportid; fo fhal yehaue™ 


$ for anew antecedent. In lyke maner multiply all the confequentes together; rs. 
the confequent of the firft proportion by t. the confequent ofthe fecond propor=": 
tid, fo fhat ye haue 1,which r.multiply agayne by 1. the c6féquent of the third pro- 
portion,fo-fhall ye haue agayne 1: which 1. let be confequentto your former ante: ‘ 
cedent 8: fo haue ye 8 to 1.which is o@upla,which was alfo the proportion of the . 
firft to the 'fourth,whicho@upla is alfo brought fourth ofthe addition of thre du- 
plaproportions together, and contaynethit three tymes,wherefore o@uplais cri- > 
pla to dupla,and therfore as the diffinition-fayth: the proportion ofthe firft to the ; 


fourth is tripla to the proportion of thefirft to thefecond. And fo confequently 


forth ås long as the proportionalitie continueth accordyng to the fentence of the : 


diffinition, the termes of the proportions exceding the number of proportions by 


one.As ifye haues. termes in proportion,the proportié of the firft to the fifth fhal - 
be quadrupla to the proportion of the firft to the fecond,and if there be 6.termes, ; 


it fhall be quintupla and fo in order. 


r eMagnitudes of like proportion, are fayd to be antecedents 


to antecedentes and confequentes to confequentes. 


For that before it wasfayd, that proportion was a relation ora refpect of one 
-quantitie to an other,now fheweth he what magnitudes are fayd tobe of like pro- 


portion,namely,thefe whofe antecedents haue like refpec to their confequentes, 


and whofe confequents receyue 
like refpectes of their antecedéts. , 
As putting 4.magnitudes A,B,C > 
D.1fA antecedent to B, be dou- 8 -____, Dy ee 
‘ble to Band C antecedent to D; > ` 
be doublealfó to D thëhauethe ` Í S a 
two antecedentes like refpectes to their confequents.Likewife if B the confequent 
be halfe of A,and alfo D the confequent be halfe of C,then the two confequentes 
Band D receiue.of their antecedentes like refpe&tes and relations.And by this dif- 
finition,are thefe magnitudes A,B,C,D, of like proportion. | 

Alfo in numbers, 9. 3. 6.2z:becaufe 9 the antecedent is triple to 3. his confe- 
quent,and the antecedent 6.is alfo triple to 2 his confequent : the 
two antecedéts g and 6 haue like refpectes to their confequentes, 9. 6. 
and becanfe that 3 the confequentis the fubtriple or third partof 3. 2. 
9- his antecedent,and likewife 2 the confequentis the fubtriple or 
third part of 6. his antecedent,the two confequentes 3 and 2 recciue alfo Iyke re- 
fpectes oftheir antecedentes, and therfore are numbers of like proportion. 


= ae 


Proportion alternate, or proportion by permutation is, when 
the antecedent is compared to the antecedent, and the confe- 


__sguent to the confequent... 


~The vnderftan ding of this definition & ofall thedefinitions following, depen- - 


deth of the definition going before,and vie it for a generall fuppofition,namely, to 
To BRE agi p : haue 


The eleuenth 


> definition. 


Example of 


| ‘this definition 


in magnitnds. 


Example in 
nuinbers. 


The twelfth 
definition, — 


Example of 
this definition 
ou magnituds. 


Exa mple in 
numbers. — 


T hethirtenth 
definition. 


ig vamp le of 
tiis definition 
a7 meagnezHds 


Example in 
numbers. 


T hefourtenth 
definition, 


Example of 
this, definition 
in magnituds e 
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haue foure quantities in proportion.Suppofe foure magnitudes A,B,C,D,to be in 
proportion,namely,as A is to B, fo let C be to D. Now if ye compare A. theante- 
cedent of the firft proportion to C the antecedent of the fecond as to his confe- 
quent, & likewifeifyecompare : “inde: 
B the cofequent of the firftpro- A ————+———+ G 
portion asan antecedent toD 4 me, 
the confequent of the fecond as Pk — oe 
to his confequent : then fhall ye haue the magnitudes in this fort : as A'to C ante- 
cedent to antecedent, fo B to D,confequent to confequent,& this is called permu- 
tate proportion oralternate. In numbersas 12. to 6,fo. - ay 
8.to 4. either is dupla. Wherefore by'permutationof Duple Duple... ; 
proportion, as 12.to 8.antecedentto antecedent fois 6... 7 e - ee. Wier: 
to 4.confequent to confequent,for either is {fefquialtera (oS oP, A 

4 | Sefquialter, <= 


Conuer/e proportion, or propo tion by conuerfion isswhen the 
confequent ts taken as the antecedent , and fo is compared to 
the antecedent as to the confequent. — 


_ _Suppofe as before foure magnitudes in proportion,A,B,C,D,as A to BYfo C 
to D : ifyereferre B the confequent of the firit proportion,as antecedent,to A the 
antecedent of the firft,as to his confeguent : and likewife if ye referre D the confe- 
quét of the fecond proportion as anar  — ¢ 
tecedétto C the antecedét of the fe- 

cond proporti6, as to his cofequent: ® l 
thé fhall ye haue the magnitudes in thys order.As B to A cõfequent to antecedét: 
fo D to C confequent to antecedét.And thys is called cOuerfe proportion.So alfo 


_in numbers, 9.to 3,as 6.to 2, eyther is tripla,;wher- -~——— 


fore comparing 3.to 9,theconfequent ofthe firtto Triple Triple 
hys antecedent 9, and alfo 2.the confequent of the = Gaia 
fecond to hys antecedent 6, by conuerfe proporti- 9-3 è: 6.2 


7 J 
on itcommeth to paffe as 3.to 9,fo2.t06: Fore “y7 e 
ther is fubtripla. - Subtriple. Subir ge , 


Proportion compofed, or compofition of proportion is, when 
the antecedent and the confequent are both as one compared 
vato the confequent. _ 


Suppofe that in the former foure 


‘magnituds in proporti6,A,B,C,D, S TT t 
as Å is to B fois Cto D: ifyeadde ® 1 he 
A and B the antecedent and the confequent ` 
of the firft proportion together,and compare . _A_ B ceo, 


them fo added as one antecedent to B the 
confequent ofthe firft proportion asto hys 
confequent:and likewileif yeadde together . 


ded,compare them as one antecedent to D the confequent of thefecond propor- 
his‘order. As AB 


“portion added togethict jiake'r2: Which 12 aS atitécedént cuo g", 4 2 g iN 


“pile to.4 che conegut tihe fit propoittionas to his coni >>= ae 
fequent : fo adde together 6.and.3, the antecedenit'and con °°" >. ae 
fequent of the fecond proportion,they make gt whith’gia¢ 9° S= t 
antecedent compare to3.checonfequent of the fecond prdpértion s. « ọti- 


) porti- 


Der 


Megien to fhallyehaueby compofition of proportionsas 22: 


me 


ean Pattee FAR Sars. E > oy hs kn? 
~ther of theniis:aspla. eins oe eo a feat IDIRIN 
Sei + sneepsinay ae. < dorah giera 917 fi otadeb 
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bel. coffemhercin the antecedent excedeth the. confequent,is cont 
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jpottion.excedeth,B the confequent. 4 36g Phol in 
ofthe fistt proportion by the magnis, c agen niod euler wu 


tes 4 aogno ed Rew R WTR TION 
tude A, wherfore Ais the exceffe of the antecedent A Baboue the confequent B: 


“athe antecedent C D aboue the eonfequent D.. Now ifye compare A the excefle 
Ee SUSE Mete ee EGS, Pe ee at piei a kee A ae oe =p ~ 
‘of AB the firt antecedent, aboue the confeqient B,as antecedentto B the con- 


“And fo in numbers, as 9,to 6,fo 12,t0 8,either proportion sae. 
“isfefquialtera :'the excefle‘of 9. the antetedént of the frt “9 . 6 : iD. 8 
ONG 8 


~ oT 


t 


ete ge * s? 
sents ada ? r iiperr e 


mols AoA . Gh S A sual vedan ie HERRER m e" tee ginos , 
nv, Connerfi0of proportion (which of the elders is commonly tat- 


ded euerfe-propertionsor euerpo of proportion is, whe the an. 
pl. ee ) tecedent 
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The fifteue 
definition. 


4 anes BES 
UTR 
This ts the t- 
nerfe of the 
former defini- 
tice 


Examplein — 
magnitudes, — 


Example i 
numbers, 


The jrxtene™ 
definitions “5 
"w 83 pbs 
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PEATE 


->s Abecedentiscompared tothe exceffe, wherein the antecedent 


Remsen E hed ey eke, rican races 
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ce ae r 6 A H ae tea "a Ej Ti EAE r A eee es, 
-pagen oo oleae). deeded . gloom ODE oie “LO Poga: DAHOUM Cs ee el? 
Ar example, Foure magnitudes fuppofed as, before, A.B thefirit, B the-fecond, C.D the 
eid  thidand D the fourth, As AB rÅ, fC D0 C: A Btheantecedentof the fir 
witedes. 


Bobor ob: junds} 
' dent A B aboue the confequent Bx ois i @uimege AAG tern 
‘foalfo the magnitude, C is. the exis. t-—-— ap tc ss 
_ceffe.of C D the antecedent ofthe {econd proportion aboue D the confequent of 


‘thefame: nowif yereferre A B the antecedent of the firft proportion,as antece- 
dent,to A the excefle therofaboue the confequent B, as to his confequent : ifye 


y 
Don 


' « comparealfo C D. the antecedent'oftrhefecond proportion as antecedent to C 
> S DSM ily (3 5h ee Poy b aS cht Beans bd tale ta 
# . the'exceffe thetofabote the confequéent Das to his confequent : then fhall your 


-magnitudes come to thys orders ASA B:to Ay fo"C D, to. Cyandithys iscalled 
conuerfion of proportion, and of fome euerfion.of proportion. Likewyfein num- 
AY ea fe bye Sn 


ak WE OM 


Anexample bers, as 9.to 6, fo 12.to 8. eyther proportion is feiqitialtera: 
in numbers, the excefle of 9.the antecedent of the firk proportionaboue 9.6: 12.8 
Cai = < 26ythe confequent ofélic fainéis 3: tht excele of 22) the antes Tilea e i i 
- ‘cedènt of the fecond proportion abdiré Sithe confeqitent of © Bi) PE ra fiy 
` cehe'fame,is.4: nowtõpare the antecedent of the firk propor- O81 9 em 
` tion 9.asantecedét to 3. the exceffe therofaboue’é. the confequét, as to his con- 
fequent, likewife compare 12: the antecedent ofthe fecond proportions antece- 
dent to 4.the excefie therofaboue 8.the confequent;as to his confequent: fo fall 
your numbers be in thys order by conuerfion of proportion : as J303: fo we : 
"Porai th ar SEALAT ; maana ae ey Re ey D 
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oy eae ANE oa ye ed ae ep elt My CIM ee IS 
Proportion of eqialitieis, when there are taken a number of 


iho” magnitudes in one order,and alfo asmany other magnitudes 
in an otber order,comparing two to two beyng in the fame pro 
portion;it commeth to paffesthat asin the first order of mage 
nitudes the first is to the lajt Jo in the fecond order of magnt- 
tudes is the firft to the laft. Or otherwife it is a compart 
` fon of extremes together,the middle magnitudes being taken 
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"To the declaration of thys definition are required two. orders of magnitudes 
equall in number, and in lyke proportion : Asifthere be taken in ome Se 
of this definte Tmunate number certayne magnitudes, namely, foure, A, B, C,D.. Anda p in 

Bion in ma the fame number be’ taken’ other: quantities, namely, foure, E, F; GH: then 
nitude, ake the equall:proportions by two andtwo: as:A`to B, fo Fito. F:as,B toC, 


An example ` 


fo Fto 
SM 
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fo Bo G :and.as.Gut D, P Gut ai op oy ct pe or di oly 
to H . Now, according ‘to the fir fi. s 

definition , if A: the fitt- magnitude — 

of the firk orderbe to D thelaftmag- 
nitude of the. fame. order .as-E the 
firt magnitude of the fecond orderis 
to H the laft magnitude the fame, 
then itis called proportion of equa- ` 
lite, or'equall proportioy s > 
T ro daara wy aroi 


„By the fecond definition , which 
is all onë in fubftance with the firft, ` 
ye leaue the meane magnitudes:in _ 


a 


eyther order, namely, B,C, on the 


one fide , and F,G on the other fide, 
and onely Compare the extremes of ` 


ech fide together, which bythysdee A, Bc B gk 
finition Mall be in lyke proportion,as A is to D, fo is 
E to H. K ia — are -~ 


Ta 
ta at 
wicks 
yee. ee a 
4, 

; 


Euen fo in numbers, take for example thefe two orders, 
27.9.12. 24e15.and 9. 3.4.8.5. there are:in eche-order as 
ae. his (ie Tiaa e | shila BD Ph a. 
ye fee, fiue numbers, then fee thatall the proportions taken 
by two & two belike:berwene = u 
27.& 9, numbers of the firfkor- 


By ce Ps 


der,and betwene 9.and3,num- 


bers ofthe fecond order, there... 
is oneandthe'felf fame propor- | 
tid,namely,tripla : alfo betwene ~ 
g. and.12, numbers of the firit 


‘ otn Cxanthie 

A in numbers S 
PAU ET 
M afyun 


DRR, 


m, 


order,and 3?and 4, numbers of tliefecond order, islike pto- | 
pertion;namely, fubfefquitertia proportion ‘fo\bétwenerai2 o d 
and 24, nuinbers of the firft order, and 4. and 8, numbers of 
the fecond order, is alfo lyke" proportion; hamiely; fubdupla: 
Laft ofall betwene 24.and r5,numbers ofthe firk rowe, and Ey 
betwene 8.and 5, numbers of the fecond rowe,the proportion is one, namely, fu- 
Pertriparticns quintas * Wherefore by ‘this defihition, leatng! out all the meane 
numbers of echerid?, ye nity coiipare together ohely the extremes,and conclude 
that as 27.0f the firft row is to 15. the laft of the fame row, fo is d. the frftof the 
fecond rowe to 5,the laft of the fame rowe + forthe proportion of échis fuperqua- 


dripartiens quintas. ; oe et 
Here is tobe confidered thatit is norof neéceMitie that all the proportions ia Nore 
eche rowe of numbers be fet in like order, as in the one {0 in the Other’: butitthall ad 
Whetheritbein hel me gdcr or nec or 
~i oth afin ane order, or in contrary, orinucrted ordet; it makerh 
nomiatter; Asimthel numbers 2376: 2; in Ke firtrow,and 24.8400 ODO e teas 
in the fecond , As12.is to ethe fito the fecond 6f the firtrow, o ta" za SeS 
is 8.t0 4. the fecond to thëthird ôf the feċónd row! either isduple = “eo Oe | 
Proportion). And:as'6.tescthefecond tothe third in ‘the Arlt 222I 
Oo 8 ube lo thoupolnes aia as DERE S. NE CT Wg TRS 
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order : fo is 24. to’8. the firlt to the fecond in the fecond order: Where yi 
fee that the proportions are not placed in oné and-the félfe fame orderyand, counfe; 
and yetnotwithftanding ye may conclude by equalitie“ofproportiony - E: 
deauing the meanes 6.and 8: as 12, to 2:the firft to the lat ofthe firt or- 72 24 ; 
der, fo 24.to 4. the firftand laft of the fecond order. “And cue ‘of others a A 
what{oeuer and how foeuer they be placed wr : 


eAn ordinate pripor tionality i 1S, wed as athe reesi is tó. 
the confequent, fois the antecedent tothe confequent, and as 
the confequentis to an other fois the confequent toat other. 


Forthe declaration of this erao are alfo required two orders of magni- 
tudes. Suppofe in the fickt order,that the antecedent Ato his confequent B, haue 
the fame proportion thar the antecedent D shath to his cOfequent j E in the fecond 
order: and make the confequent B i 
antecedét to fome other quantitie, 4’ « - 
asto C Alfo make the confequent < 
Eantecedéttoan other quatitie, as 
to F, fothatthere be the fame LC a a 
portion df B to C, which is of Eto © g: . 
toF. Ard thys difpofition of proportions i is called TTR Ppa, | T 
Onalitie . Likewife in numbers, 18.9.3. and 6.3.1. Asi 18.to 9. -antece- “18 ‘6 
dent to confequent, fois 6. to 3. antecedent to confequent : eitheris 9 oh 
dupla proportion : :andas 9.the confequenti is toan other, namely, to “aS Lie 
the number 3, fois the confequent3. to.an other; ‘namely. to, Vnitý, A ia 
And this ordinate proportionalitie maybe extéded as farre as ye Hit as ye may fee 


in the example of numbers in the definition next before. se At ha: a 


D 
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An inondsnate proportionality its when as the eee if 
to the confequent,foss ithe antecedent to the confequent : : and | 
_as the conje quatit isto an, iu fois isan a oD to Alpe antea 
_ Ncedent. A Won pA E a EA sd 


-M 


nd 
wt his definition ‘alfo as sthe cates before, oipe two orders of thagpitades 
Sh in the firft order that the antecedét A be to me hesticquie Bas the antece: 


dët Cjin the fecond., At : ados O ee ikk ‘ne meds 


ordetist to the conte: *\ aged? Ponsa 
—- ni ui A $ - ae Jd i 


‘gtient D, &letB the 

confequét of the firt B s meeen a] 
propertiobe to fome = yi E aalalietealil ea Sie bas 
“other, shamely, to. the. os itt haat 11a LOOT is 


$3 Tee ee 
‘ther, namiely, the Pa Ë is tothe E fed c oft the fecond: propor | 
this kinde of ptopottionalitic is called inordinate or pirori W SS 


Take alfo an examplei in numbers,.as.9 to 6..the antecedent ito... .-9 : 3 i zi 

-the confequent, fois 3 to2 the antecedent tothe confequent, ei i. 6. zoq 

her proportio is s fefquialtersand as 6 the confequent ofthe firt 3 ew 
proportion, , 
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proportion,is to an other,namely,tothenumber 3.{eisandther namely, the hum- 
ber 6. to 3. the antecédent of thefecond pr oportion, for Lyther is. dupla propor- - 


Hon `; e EN e A a ON 
the confequent,/o is.theantecedent tothe confequenty and as "A 
the confeg nent is to another Joss the confequent to an other: 
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An extended proportionality is, when as the antecedent is to 


i ; i wees s D ETAN AS % p 3) <y As < aed A worn ope 
eA pertu bate proportionatitte is when, thre magnitudes be- 
E 3 Te UINGURUDI Sta a KAEKA Gk B SF J eee ie Thn defin ġe 
ing compared to three other magnitudes, Jt cometh to pall Te?“ 
< ..thatasin.the first magnitudes the.antecedent is torbe-confe- 
w — G F us eS Wee = s +, rT x B : E ‘or si y ar. ee ay 
‘ou. quent; foin the fecond isthe antecedent to the vonfequerit.7s 
“asin the first magnitudesthe confequentisto an other. mag- 


` nitude, Jain te fecond magnitudes isan other magnitude to 
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_ Thefe two laft definitions here putby Zamberte feemeall one, withthe other poh peo laff 
two lalt before fet. Wherfore it is not lyké that they were written and. fet here by defin Cabot 
Exclide, for that they feeme not neceflarysbutrather fuperfldous, neithét are.they nce found in 
found in the Greeke examples commonly ferforthin print, normentioned.of a- the greeke exe 
ny that hath written commentaries ypon Ewclidé,olde ornew : Not of Campane, «plerte 

‘Sceubelits, Pelitarius,Orontius, nor Flufates: wherforeitisnot of necefiitie to adde 
vato them any explanation or example either in magnitudes or in ntimbers, The 
examples of the two laft definitions fet before,may likewife ferue for them alfo. 
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oo If there bea numberof magnitudes bow many foener egne. 


Taf 


x Omultiplices toa like number of magnitudes ech toech: how. 
multiplex on magnitude isto ‘one, fo multiplices are all the 
magnitndetodll evry. ooh a E 


SAVE SAV ppofe that. there be a number of magnitudes namely, 


Ye Cie. 07 = A Band D C equimultiplices. toa like number of mage 
WHEN Dry tudes E and Fech toech Then L fay, that how multte 
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A plex AB isto E, fo multiplices are AB and DE tok 
N ‘and F. Poy forafmiuch as how multiplex AB isto E fo 


FAJA 


I multiplex is D C to F therefore how many magnitides 
Zee ESI there are in AB equall’ynto E fo many are therein DC 
-aA p ood Kk. equalt 


Ami  Lhepfth Boske” s 


Conftrattion: equal- onto Fs Denide:A'B into the magnitudes’: At 


Demenfira-  quallyntoF ,thatis,mtoD Hand HC.Nowthen | | +. LA 
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tion. the multitude of thefe DEI & Hd Cts egual onto: © ae 

5°" theanultitide ofthe A CG B. Ana forafiineh 2498 Wap 
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dnd F. Wheréfore ‘how many magnitudes there are °°) 


in ABequdll nto E fo many aretherein’ AB aid DE equal ‘nto Exs F: 


E Vppofe that there be ‘fixe quantities, of which let AB be the first,C the 
bOI Second DE the third F the fourth BG the fifth E H the fixt:and 
es uppofe that the fir[t, AB, be equemultipléx Ynto the fecond,C, as the 
third D E şs to the fourth,F: and let the fift, BG, be equemultiplex nto the 
Seconds as the fixt ;B Fits to the fourth F. Then I fay, that thefirst and the 
Jiftixcompofed together which let be AG is equemultiplex vntothe fecond Cas 
the third and fixt compofed together, which let be D H, is to the fourth,F.For 
Bary =  forafnuch as AB is equemultiplex toC,asDEis ~~ =~ 
to F,therefore how many magnitudes there are in ` 
AP equall yntoC, fo many magnitudes are there in 
D E equallwito F: and bythefamereafon how mae ` 


; 
| 
Paid i 
ny.there arein BG equall:"ynto C,fomany alfo tne es S AS . 
therein EH equal nto F.. Wherefore how many >>] e g ON 
_ there arein the whole A G equall ynto C fomany are | ; 
therein the whole D H equall onto F. Wherefore > Á J 
how iultiplex AG-1'ynto C, fo multiplex is DH | i a : 
pi Bis bere) ore the firft.and the fifth compofed oi yo “oF” 


8 together, 


Ay w 


of Euclides Elementes. Fol.137. 


together, namely, AG is equemultiplex nto the fecond.C, as the third and 
the fixte compofed together, namely, D H, is to the fourth F. If therfore 
the firft be equemultiplex to the fecond as the third is to the fourth , andif 
the fifthalfo be equemultiplex to the fecond as the fixt is to the fourth: then 
Shall the firft ex the fifth copofed together be equemultiplex to the fecond, as the 
third and the fixt compofed together is ta the fourth : which was required to be 
proned, 


SapT he 3. Theoreme. The 3. Propofition. 


Uf the firft be equemultiplex to the fecond as the third is to the 

_— fourth,and if there be taken equemuleiplices to the firft <7 to 
the third : they /hall be equemultiplices to them which were 
frji taken, the one to the fecond, the other to the fourth. 


Banca’ ppofe that there be foure magnitudes, of which let A be the first,B the 
A S Jecond,C the third and D the fourth. And let the fir[t,A ,be equemultie 
kabsa plex to the fecond Bas 9 third,C, is to the fourth, D. And vnto A and 
C take equemuttiplices, which let be E FandG FÌ , fo that how multiplex E F 
isto A, fo multiplex let FIG beto C. T hen I fay that E F is equemultiplex vne 
to Bas G H is vnto D.For forafmuch as E F is equemultiplex vnto Aas G H 
is vnto C, therefore how many magnitudes H l 
there are in EF equall ynto A, fo many 
magnitudes alfo are there in GH equall ` 7 
Ynto C. Let EF be deuided into the mage 
nitudes that are equall ynto A, that is into | 
EK and KF. And likewife GH into | 
the magnitudes equall ynto C, that is into 

| 

Ey 


GL and LH. Now then the multitude 
_ of thefe magnitudes E K and K F is equall 
puto ý multitude of thefe magnitudes G L 
and L A. And forafmuch as Ais equemul 
tiplex to Bias CistoD: but E K is equall 
wnto Aand GL vntoC, therefore E K is 
equemultiplex pntoB, as GL is'pnto D. 
And by the fame reafon KF is equemultia 
plex vnto Bas L H isto D. Now then. k cl 
there are fixe magnitudes whereof EK is the firt: B5 fecond: G L§ third: D3 
fourth: KE the fifth: L H the fixt.And forafmuch as the firft EK is equemule 
tiplex to the fecond B, as the third G L is to the fourth D : and the fift K Fis 
equemultiplex to the fecond Bas the fixt LH is to the fourth D: therefore( by 
| Ta Ky. the 


L 


Ka 
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the fecond of the fift ) the firft ax the fift compofed together namely, EF is equea 
multiplex ‘pato the fecond B, as the third and the fixt compofed together namee 
ly, GH is to the fourth D . If therefore the firft be equemultiplex to the fecond, 
as thethird is to the fourth „and if there be taken the equemultiplices to the firft 
and to the third,they hall be equemultiplices to them which were firft taken, the 
one to the fecond ther other to the fourth : which was required to be proued. 


ae 


The 4.. Eheoreme. The 4. Propofition, 


Ff the fft be vntothe fecond in the fame proportion that the 
thirdis to the fourth : then alfo the equemultiplices of the 
firft and of the third, unto the A lites of the fecond 
and of the fourth accordyng to any multiplication, fhall haue 
the fame proportion beyng compared together. 


Confrution, And to A and C take equemultiplices E and F, and likewife to B and D, any 


any other equemultiplia 
ces, thatis, Mand N. 
And forafmuch as E is 


Demeonsdra- sS 
tione equemultiplex pnto A 


asFis‘pntoC,and' nto |, 
Hand F be taken the es |` Anat . 
R quemultiplices Kel, . ma 
> therfore( by the 3. of the” , 
plexto A, asListeC: |! 
and by the fame reafon ` 
alfo M is equemultiplex 
onto B, as NistoD. | 
And feing that as Ais — 
to B fois CtoD,andof 
‘A and C are taken egues` ij 
multiplices K and. L, 43 E | 
-and likewifef Br D . >. OTS ANERO, 
are taken other equemultiplices namely, M and N, therfore if K exceede a 
=Ú i ` afo 


fifth) K is ëquemultis © hya ) 
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alfo excedeth N sand ifit be equall, it is equall, and ifit be lefse ,it is lefe (by: 
the conuer{e of the 6. definition of the fifth ). And K and L are equemutltiplices’ 


to Eand Fiand Mand N are other equemultiplices to G and FI. Wherefore as 
EistoG,fo is Fto H by the faid fixt definition. If therfore the firftbe vnto the 
fecond in the fame proportion that the third is to the fourth : then alfo the eques 


multiplices of the firft and of the third, ynto the equemultiplices of the fecond ex’ 


of the fourth according to any multiplication fhall hane the fame proportion be« 
yng compared together: which was required to be proned.. á 


“An Afumpt. Wherfore feing it hath bene proned that if K exceede M, L 
alfo excedeth N and if it be equallit is equall: and if it be lefse, it is lefe: it is 
manifest that if M exceede K , N alfoexcedeth L: and if it be equallitis e- 
quall: and if tt be lefse it is lefse: and by this reafon as G is to E, fo ts to F. 

i ery - ef Corollary. - 

Hereby itis manifeft thatif there be foure magnitudes proportional, they {hal 
alfo by conuerfion be proportionall : that is, ifthe firft be vnto the fecond, as the 
thide isto the fourth: then by conuerfion as the feconde is to the firft,’ fo is the 
fourth to the third. i i 


Thes. Theoreme. Thes.Propofition, 

. Jfamagnitude be equemultiplex to a magnitude, as a parte 
taken away of the one is to a part taken away from the other: 
the refidue alfo of the one,to the refidue of the other, fhal be e- 
guemultiplex,as the whole is to the whole. T 


V ppofe that the wholema enitude AB be Ynto the whole magnitude C 
we D equemultiplex as the part taken away of the one, namely, AE, is to 


re! dl 


plex, as ABistoCD. W herfore A Bis equemultiplex to either’ A 


of thefe G.Fand CD. Wherfore G Fis equall puto CD. Take a- - Go 
waz G Ewhich ts common to them both. Wherfore that which res | f > 
mayneth namely,G Cis equall nto that which remayneth name- E a 
b, D F. And forafmuchas AE isto C Feguemultiplex as E Bis © | $. 
to G C,but G Cis equall ynto D F, ther AE is toCF eque» F 
multiplex as E Bis to F D.But A Eis put to be equemultiplex to . 

CF, as A Bis toC D,wherfore E Bis to F D equemultiplex , as 

A Bis toC D.Wherfore the refidue EB is to the refidue F D ec 
quemultiplex,as the whole AB is tothe whole CD. Iftherforea $ 5 
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A Lemma, 
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A Corollary. 
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magnitude be equemultiplex to a magnitude,as a part taken away of the one is 
to a parte taken away of the other : the refidue of the one alfo to the refidue of 
the other fhalbeequemultiplex as the whole is to the whole: which “was required 
to be proued. i 


s®æT he 6.Theoreme. The 6. Propofition. 


If two magnitudes be equemultiplices to two magnitudes éo 
any partes taken away of them alfo,be equemultiplices to the 
fame magnitudes:the refidues alfo of them fhal ynto the fame 
magnitudes be either equall,or equemultiplices. 


f 


ey) 


Na bb ofe that there be two magnitudes A Band CD equemultiplices 
X to two magnitudes Eand Fand letthe partes takë away of the mage. 


TA Initudes ABandC D , namely, AG and C H be equemultiplices to 
= the fame magnitudes E and F. Then I fay that the refidues G Band 

FID, are'vnto the felfe fame magnitudes E and F either equall, or els eques 

multiplices. , n À “a 

Suppofefirft that GB be equall vnto E. Then I fay that ` 

H Disequallynto F. Vnto F put an equall magnitude CK, 4 | - K 

And forafmuch as AG is equemultiplex nto E as CH is . 

Dato F: but G Bis equall pnto Ees K Cnto F:therfore A emn R 

B is equemultiplex to E as K His to F But ABis puteque + | - 

multiplex onto Eas C D isto F.Wherfore K His equimul | f - 

tiplex nto F,asC D is to F. And forafmuch as either of thefe E” i 

K Hand D are equimultiplices vato F therfore(by ther `°] yu 

common fentence )K His equall'vnto € D.T ake away CPIE | 

which is common to them both, Wherefore the refidue KC is 

equal 'vnto the refidue HD. But KC isequalynto Fywhere B D E F 

fore H Disequallvnto F.W herfore ifGB beequalvnto E, 

D Halfo fhall be equallvnto F. à K Pa 
_ Andin like fort may we prone, y if G B be multiplex to E, D alfo fhal be 

fo múltiplex vnto F. If therfore there be two magnitudes equemultiplices to two. 

magnitudes and any parts taken away of them be alfo equemultiplices toy Jame 
magnitudes:the refidues alfo of them fhall vnto the fame magnitudes be esther 

equall or equemultiplices : ‘which Was required to be Pig a 


ST he 7. Theoreme. The 7. Propofition. 
Equal magnitudes haue toone Co the felfe Jame magnitude ; 


one 
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oe j V ppofe that A and B he zA inagintudes, 2 and. van gy; ReH iik 
IS nitude namely,C . T hen I fa ay that either of theft. A and B bane Vn 
Oe), 
x Za Aand B che and the fame proportion: Wand oan eS 
Take the equemultiplices of A and B and'let: thefane, | MELT 

be D and E: and likewife of C, take any other multiplex, mS e 

and let the fame be F. Now forafinuch as Dis pnto Ae: : l ni 

quemultiplex as Fis to B but As equall vato B „therfore Ayia aa 

(bythe firf common fentence ) D is equall vntoB And hengja dyni poe 

ofC there is taken any other multiplex F. Wherefore ED aAA 

excede F,E aljo excedeth F:and if it be equallit is. equal, Soderberg. 

and Lif it be leffe: it is lefse. But Dand E are the s eğuentule ee Oe | 

& 


Le) 
as 


tiplices of Acr B, and Fis of C an other proliga ihes ANCA k 

foreas Ais 10 C, fois Brow, * Oe re 

> Lay moreouer, that. C hath to either of thefe. A i B Seer s 

ené and the o fame, pr oportion. . For the fame . order ofe Cone! alar 

firnthio remaining we may in like e fart proue y | Di is equal, otopa., 

Pato E, there ts taken an: ‘other. multiplex.to. C, names | oom 

D,E. Wherefore: if F exceede D; ‘it alfoexcedeth E: cand. 7 

ti be equallitis. equal : and Lifit it be hoffe it is le e.. But 
is multiplex toC: and D & -E are other equemultiplie tin 

cesto Aand B, Wherfore asC is to A ,foisCtoB: where B: 

fore equall magnitudes hane: to one and the fame magnitude, ‘one By the fame 

proportion: sand one and the fame magnitude | hath to equall magnitudes one and 

the fete efame proportion: which Was required to be demonftrated, 


“Sa The 8. Theoreme. | The. 8. Propofiti ition. j 


` Onegiall magnitudes beyng taken, thes greater, hath to one 
: xand the fame magnituie a greater. proportion then:hath the 


"p effe. And that one and the ‘fame magnitude bath to the l p4 a 
«greater proportion theni it bath to the greater. . 


a 'V ppofe that AB and C be dnequall magnitudes » of which let AB be 


kE a 


= 


in 


foeuer, “namely y D.T henT fay that -AB hath yntoD a ‘greater pro- 
= por tion then bath C to D: and a Yothat D hath toCa ‘greater propor- 


tion, 


ah. § 


toC one and the fame proportions and, bhatt C 4 da baths to, either ed 
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tion,then it hath to' A B-For faralmuch aged Bisgreater then Clet there be tae 
A , e r f Eae oe P X 7 
ken a magnitude equall puto C namely, BE. `% : 


The fest pert “Now then telese of thefe two magnitudes A E ànd EB being multiplied 
of this Propo- will at the length be greater then D, METER 
fition demon- Firstlet A E be lefse thn EB: | A l pr 
firated, anà let AE befo oft muleipliedt Du y 2 ay 3 SS Anat Sa sedi ay ti vat X is 
meppup “Uttar ibs radcedageiter VTE Yo 
ofthefame, then D; and let that multiplexbe F PE PG Tries è i 
G which is greater then DAnd how. WOS pS “j 
© multiplex FG is to AE forniiltiplex , re ee 
haniisiit 3 lketG H beto EB per Keto Then oth > ei 3 "i iy 
oa double Dand let the fame-be T And. ©} A 
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is to AB eqnemultiplex as FG is tod Es bat F Gis equémultiplexto AE K 
is to CWherfore F Hand K are equemuliiplices to A Band C, Againne forafs 
much as G His equentultiplex'to EB as Kis to C; bat EB és equall Ynto Cy 
therfore G His alfo equall'vrito K. But K is not lefse then M? ~wherfore neye- 
ther alfo is G H1lefSe then M. Bit FG isgreater then D.Wherefore the whole’ 
F H is greater then both thefeD and M: Bit both thefe D and M are equal. 
pnto N for M is trepleto D and M and D together are quadruple to D, and. 
N alfo is quadrupleto D: wherefore both thefe M and Dare equall onto Ng 
but F His greater then M and D,-wherfore F H excedeth N (that is, mule 
tiplex of the firft,namely,of AB excedeth the multiplex of thefecond, namely, 
of D.) But K excedeth not N (that is the multiplex of the third namely of C, 
excedeth not the multiplex of the fourth namely ofthe fame D: Jand F Hang 
K are equemultiplices to AB; and C, and N is acertayne other multiplex to 
D.Wherfore-( by the 8. definition) AB hath to Da greater proportion thew 
hatheto.2. i. ad, Ea ei ~ 
I fay moreouer that Dhath to Ca greater proportion then D hath to A B- 
For the fame order of conftruction ftill remayning we may in like fort proue thag 
N is greater then K and that it ts not greater then F H., And N ismultiplex 
toD and F Fand K are certayne other equemultiplices to A Band C Where 
fore Dhath toCagreater proportion then DhathtoAB, «>  - —_ 
_— a ` Bat 
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© But now fi uppofe that A Ebe greater then EB. Nom then E Bheyng the. The feeona 


rf e and being oftentimes multiplied will at the length be greater thenD.Let 
it be fo multiplied and let the multiplex of} E 8, jnamely j! G H, be greater then 
D. And bow multiplex G Histo EB? = we 

fo multiplex. let FG be to AE and Kto: aA Fa 

C. And by the.former reafon’ may We > ye 

prone that F Hand K-are'equemultiz 

plices| to A Band C. Likewife allo let Niaga vos be 
be multiplex of Deg alfoletitbeyfirf— ->ë | tgs 
anultiplex which i is greater then POs. |. ) F 
wherforeagayn EG is not: lefe tben Mx: Jes 
But G His greater then D: wherefore Sans all 
the whole F tHexcedeth Der M that kg 

is N: but K excedeth not N. For F Cork ey 
hichi is greater then GH, thatis; then: °F À 
K exceedeth nót N. Aid fo followyng RCT 
the fame order we: did before; we fhall = | | 
performe: the demonstration. Wherefore: $ ne 
Yriëquall m magnitudes hee taken, thes: i KA eh Nb mld Wille N° 
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T uppote that TR be two vnequall magnitudes of which Jet eft z be the-p aters 
and C the leffe : and let there be a certaine thermagnitudeznamely, D. Then Ilay firit, 
Piate Bhatht to" ) Da greater’ proportion then hath Cto D. For forafinuch as by fup 
poi ition AB ts greater then the HDs ls a pons A B v i 
teth the fame: ‘magnitude O, and an other? “ 
Magnitude befides, Let EB be éqirall ynto o wi; 
Cand let ef E'be ‘the pait refiayning OF" Es ae 
the fame magnitude. Now A Eand EB arei i fx 
eyther ynequall or equall the one to thesi 912s 4. >> 
ther. Fitit let them be-vnequall: and legio 452 
e4 E be leffe then E B. And proc! E i 4 ae | 
leffe take any multiplex whatfoener,fo that™ 
it be greater thé the magnitude D - and leg- 
thefame be-FG,-And how multiplex FG. 
is to e4 E, fo multiplex let GH beto EB) 1: 
and KtoÇ. Agayne take-the duple of Dy >! 
which let be L, and then the triple; and lees v gyt 
the fame be e44--And. pire re DE 
adding one : vntill there be produced fucly >o = aa eli Nu 
a multiplex to D-which-thallbe next grea° sy i l in 
ter then G H ( thatis, which amongeft the’ mies of Ds Diby the continual adit. 
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oh of one; dotti firt beginne to exceede.G H) andlerthe fame be NoWwhich letbe qus- 
drupleto D, Now then the multiplex G His the next multiplex leffe then-X 5 and ther- 
foreisnot leffe'then M; thatis, iseither equall ynto it or greater then it’. And forat: 
much asiF Gisequemultiplex to AE, ås G H isto EB, therefore how multiplex F G 
isto 4E, fo multiplexis FH to AB (by the firt of theifift) .. But how. multiplex FG 
isto 4 E, fo multiplex is K to C, therefore how multiplex F H. isto, AŻ, fo multiplex 
isKtoC, Moreouerforafmuch as G Hand Kare eqitemultiplices ynto EB and Crand 
E Bis byconfiruGioa equall ynto C, therfere (by checommon fentence)G His equall 
ynteK. But G A isnot leffe then 2, as hath before bene fhewed,and FG was putto 
be greater then D . Wherefore the whole F His greaterthen thefetwo Dand M . But 
D and M areequall vato N. For N is quadruple tò D; And 24 being triple to D,doth 
together with D make quadruple vnto D . Wherefore F His greater then N. Farther, 
Kis proued to be equall'to G HÆ . Wherefore K islefle then N. But FH and Karee- 
quemultiplices vato 4B and C, vnto the firft inagnitude I fay,and the thitd: and. N 
is a certaine other multiplex vnto D,which reprefentéeh'thé fecond & the fourth mag- 
nitude. And the multiplex ofthe firk excedeth the multiplex ofthe fecond i but the 
multiplex of the third excedeth not the multiplex.of the fourth: . Wherefore AB the 
firft hath ynto D the fecond:a greater proportion, then hath C the third to D the 


fourth (by the 8.definition of thys booke}. r wi. VA taye asym Asad A 

Butif AE be greater then EB, let EB .theJefle be'multiplied vntill. there be pro- 
duced a multiplex greater then the magnitude D :, which let be G Æ. And how multi- 
plex G H is to £ B, fo multiplexlet FG be to 4E;and K alfo toC > Then take ynto D 
fuch a multiplex asis next greater then F G.nand-againeler the: fanieben5 which let 
be quadruple tq D. And in like fortas bee | .....' aoe or ee 
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fore may we prove, that the whole FA is, “© cy ie. D DeM 
vnto 4B equémultiplex as G H isto EB? . BAD SOS kann an y pann 


and alfo that F H & K are equemultiplices.y, o = sini adi har cue ut Aiat eas 
vnto-4B.& C And finallythat GAisequall. o B gee 
vnto K. And forafmuch as the multiples Wo a 
ishestordater then ZG: therefore F Gis hot’! SOA trig: ohh A 3 Oe Gilet 


lefe then 14. But GAH is greaterthen D by eee th ot As 
confrution. Wherefore the whole F H is ae: Gi: } m 


greater then Dand Af: and fọ confequente EA ien u yal > 

iy is greater then N: Bar Kexcedeth hot M PEN EN INS kwh y 

ue K is equali to G H% for how multiplex iaai mit Laer 

K isto EB theleffe, fo multiplexis FG to i end 
ehisthe greatct: > Butthole whagnitudtsesra Mauve owad siis gadi doga T? 
which: dre *equémultiplices! vnto: ynequall o 33199 god jadro bys i del ri 
magnitudes.areaccording to the famepreportio nynequall... Wherefore K islef 
#&Gzand therefore igmuchdeife then AV, Wherefore. againg the multiplex.ofthe firft 
exceedeth the multiplex of the fecond: but the multiplex of the third éxcedeth not the 


multiplex of the fourth. Wherefore (by the 8 .definition of the fift) 42.the firkt,hath to 


A i; ena 


Athen 


D the fecond,a greater proportion, then hath C thethirdto D.thefourth. . ;, : 

Buenow if AE be equall ynto E g, eyther, i Sassin wel = ehrtiewedi ani) 4 
of them fhal! be equal! vnto C.Wherfore vnto Jigisru sdi b @icilenpoe. OH a 
either.of thofe three. magnitudes take eques |. Hetero i 


multiplices greater then D. Sothatlet FG be \ 4. op hig Fial nuas he e 
multiplex to A E, and-GH vnto £ Band Kae moree o ilgeri eri] 
gayne to C: which (by the 6.cémon fentenee) nı p T shuizing neor belt ei ony nial 
fhal! be equail the onetothe other. Let N al-s eres wor 1: eee eis 
fo be multiplex to D,and be next greater then upod iO sui esigtinin Delt utzi 
euery one of them,namely,lecitbe quadruple o tobe 
to D . This coftru@ion finihhed,we may again igg sights arly soa oda w, 
prouethat FA and- K areequemultiplicesto:, katame od eee eit! 
wABandC:andthat F A the multiplex of the; * Nubor ad ssi 
iy. at ae 
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firft magnitude exceedeth y the multiplex.of 5 -re—eebétnetetict 
the fecond. magnitude siand that Kithempltte: {corns daidw, i 
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plex ofthe third exéedeth notthe multiplexofehefourth:. Wherforewe may co nelude, 
Race e 4d was ene ee È 4 a Cry ' 
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“Now alo Toy thatthe felffaine magnitude D hath vito the lefe magnitude Ca grea- 
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tiplex of the thttd excedeth not the aiultiplex ofthe fourth’. Wherefore (by the 8.deb- 
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OST pple that either of thefe two magnitudes dang B bane sigas 
Syd to C onead the Jame proportion, Then I fay that. A ts es 


but by fuppofition they haue , wherefore Ais equall pnto B. 

Againe, fuppofe that the magnitude C haue to either of thefe 
magnitudes Aand Bone and the Jame proportion. F hen fay that. 
Ais equall puto B. For ifit be not, C fhould not haue to either of 
thefe A and Bone and thefame proportion {bythe former propofia: 
tion ):but by fuppofition it hath, -wherfore 41s equall ynto'B.Wher ` 4. 
_ fore magnitudes which hane to’one and the fame magnitude'one | 
and the fame proportion, are equall the one to the other. And thofe 
magnitudes vnto whome one and the Jame magnitude hath one and — 
Stee sare alfo equall:-which was required: to be proe 
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>o Of magnitudes compared to.one and the fame magnitude, 


» that which bath the greater proportion; isthe greater « And 


that magnitude wherinto one and the fame magnitude hath 


thegreater proportion,is theleffen. o a 
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fhould not hane toC one č the fame proportio(by the 8.of i fifth) . eo . firated, 


The fecond 


fart proned. 


Tise firs part _ 


ef chi hint 5 J gion 
3 ADAB.  hould bane vnto Cone and the e fame proportion (by the mes | 
of the fife but by fappoition they Bane no, oberfove Ais not e? Se = 


tion ina 
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part demon- 
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^ and the ‘fame magnitude hath the se eater "aaki a tion, 4s de: l Tera 
` Which was. requir ed to be proved.” 
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{ aS Vppofethat Abidneto Cagreater pròportion ‘ae Bhatht C. Then T 
S A Jo that Ai orenen then B.For if it be not,then either Ais ‘eguall’ bnto 
* Bor lefee theni it. But A,cannot be equal pnto B, for. then either of chefe 


quall pnto B. Neither alfo is A lefe then B, for the foould A bane. Pee A 
to Ca lefse proportion ;then hath B to C (by the 8: of the fifth bat’ ae 
by ifuppofition it bath sot.W herfore A is not lese then B. Andi itis 
alfo,proued that it isnot equall,wherfore A is greater then Ba- 
Agayne fi uppofe that Chane to B'a greater proportion then c 
hath to A.T hen I fay that Bis leffe then A. For ifatbenot,thenis ` 
it either equall bito it or els. ¢ Lreater, but B cannot be equall vnto 
A. for then fhould Chane to either of thefe A and B one.and the . 


Janie proportion ¢ by the7.0f the fifth ) but by Jippoft tion ‘it hath, 2 


then A, for togh Jbould: C kane ta Bale effe proportion’ ‘then st hath 
tosd (by the 8 aft the fifth) but by [uppofition it hath net : wheres 
fore Biz not creater then A: Andit was prosied that it is not es 


quall% Yuto A i wherfor eB is lefe then A. W herfore of magnitudes 


compared to one and the fame magnitude, that “hich hath g grede 
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not, Weherfore Bs wot equall pnto.A. Neither al alfo.is B greater: aq 

ter pr oportion, is the 0 4) ‘eater. And that magnitude ~ whernnto o one — 
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pa oportions hD "oie ani thé fe Ife fame to anyone pro- 
portio, are alfothe lei e fame the one to the other. ` 


Saves Vipppole that as Ais; to Bjo is C to Dyandas Cis toD pis Eto F. 
% SQT hen T fay that.as A is to B fois Eto F. Take equemultiplices to A, 
OI ic and E, which let be G HK And like wife to B,D and F take as 
== ny other equemultiplices, ‘which let be L,M and N. And becaufe as 
We to B fois CtoD.: and to AandC are taken. equenaltiplics Go He to 
Band D are take certaine other ‘equemultiplices LoMIft herfore Gexceede 
L,then alfo H excedeth Mand if it be equalli itis equall, and if tt be ‘fei it is, 
lef (ty the  Coninerfe of the 6: definition of the fifth) Agayne becanfe that as C 
istà fois Eto F: and to Cand Eare taken equemultiplices Fl and K. : and 


i likeiife to Der Fy ‘ave.také certaine other equemultiplices M o> N.I If therfore. 


Flexceede M, a alfo K excedeth Nand if tt be equall,it is equall,and if it 
be kfejtis is lee ( by the fame connerfe) But if K exceeded M, then alfoG excee 
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If therebea number ofmagnitudeshow many oat propor- 
tionall: as one of th the antecedentes is toone of the sea 
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ECA ppl that ae D: a aia of ma ES how m man dener namely; 
D ABCDE, Fän proportion = if EST i Is to B T. C bet to D 
band E to ET ben I fay, that as Ais tw'B,j fois ACE to BOF. Take 

Sirtuleiplites to A,C,and E . And let the fame beG, H (ke And Lkewife to 
B,D;and'F stake any. ‘other’ equentultiphees which. letbe È MINS And’ becaufe 

that asAii ittoB Joas C to D andl to F And: 1634; CE, are taken 'eqùemnltia 
plices GFE Kand ikewife t to BIT J Earetakent certaine: other eg memultiplices 

a MN lfthereforeG. excede Eu, FLalfai exceedeth M, and KN = and if it 

be: spl aren andifit be lefe,itis tef hy theconyerfe of the fixt definis 

ie 
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epee The ffib Boole oy 
tion of the fift). Wherfore if G exceede L then G,H,K alfo exceede LEMN: 
and if they be equall, they are equall : and if. AT be leffe, they are léffe.¢. pte | 
Jame). But a G, H,K ,are D i to the magnitude A zand tothe. 
ay . s BY 43 vhs a 5 
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PEA A, C, E. For( by the fir St of the fift) ( f ya bea number er of mage 
nitudes eguemultiplicest toa Like. number. of magnitudes ech toech bow. canes 
one e magnitude js. to.one, sfeamultiphces s areal the. magnitudes. sto all). And by the 
Jane realon, alfo: akr and EM N: are equernuleiplices: tot the. emagnitude R. and 
to the magnitudes BD F: Wherefore a Ad is to By fa the Ca E; to B, D. E 
‘(by the fixt definition of ‘the fift) Mf therefore there be a number ofm magnitudes 
how many [oener proportionall. as one of the antecedentes is to one of the confes 
quentes , fagte allt the danttecedentes to all the eenfèqedentes:: : which Was required 
to ja pried. af 


toad The Be Tbeoreme, = oher 3: epai tions 


eaa el vf bauer yato the ye the efelf fame p proportion. that 
the third batb to rhe, fourth,and if the third bane ‘vnto the 
fourth a greater proportio the the fifth bath to.the fixth: thé 


X “oallibeprft alfo bane ynto the kenda a: eget prepertion 


there bath theffih tothe fi thandie Lic Si 
a: ee aaah ia 30 aqrthe = 
wa == y 7 Lape that shera Be sf ce magnikudesy f an m #6 be the fB 
WZ theifecond, C the third; D the fourth, Ethe fifth, and Ethe e fith: 
MY). e Suppofe é that she irik hane pnto B the fecond the. fe ffa ame propor 
E tion that C the third hath to D'the fourth. And let C the third haie 
žuto D: SONER a greater proportion ‘then bath E the fifth tok The fixth. 
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of Euclides Elementes. Fol.143. 
T hen I fay that A the first hath to B the fecond a greater proportion then ‘hath 
E the fifth to F the fixt-For forafmuch as C hath to D a greater proportion then 
hath E to F,therfore there are certaine equemultiplices to Cand E, and likewife 
any other equemultiplices whatfoeuer.to D and F which being compared togen 
ther the multiplex to C fhall exceede the multiplex to D but the multiplex to E 
hall not exceede the multiplex to F (by the connerfe of the eight definition of 
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this booke). Let thofe multiplices be taken, and fu poe the eqeemultipls 
ces to Cand Ebe G and H : and likewife to D and F take any other equemultia 


thelecoud the felfe fame proportion that the third bath to the fourth, and if the 
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third bhane bnto the fourth a greater pr portion then the fifth hath to the fixth, 
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tel i a be foure quantities, and if the; first bane vito. ci coida greater, proportion 
she hath the third to the e fourth: then foal there be o fome equersultaplices g ofthe firsta and the 
third which beyng compared i tö fome equensulsiplices of the fecond and the fourth the mul- 
tiplex of the first [hall be greater then the multiplek of the fecond, bui, the Zit ie the 
Hach not be greater then the ia hais risi ea s aai VAI 
“Which is hug prouedi Subnet that ABI patie ynto C: a greater preportion, the ath 
D'toE,And fet A F be to Gas Dis to E,Now then by this propofition & the téth,A F is- 
lefle then AB. Letit be leffe then A B by the quantitie F B,And multiply F B vntil there 
be produced a quantitie Bes then C, which let be GH: which alfo muft befuch a 
multiplex, as D be i 
yngfo oftentymes K 
multiplied , maye 


produce a quanti- Le G H 
ticnoticfeth? E> J F can = o_o sn 
whiche : multiplex D : : 
letbe K, And let L tur E awe y 
G befo multiplex |, E 

to A F,asG Histo, z g 

FB,or Kto D,Now' , ] 

then bythe firftof, a ee e ee 
this booke LH is: 

equemultiplex to: N ae ee ee a, 

ABas Kis toD. ı ! l 

AndletM beto E Oo i er VE lm, 


the firft multiplex ; 
greater then K: &} | i i , 
let N be equemultiplex t to Cas MistoE. Now then Nis the firft saeni toc greater 
then LG : For forthatas D isto E,fois AF to C,and K is equemultiplex tö D asGL 
isto A F,alfo M is equemultiplex to E,as Nis to C: therfore (by the 4. of this booke) 
zs Kis. toMfoi is G L tò. Ņ -but K'is:to Mthe firft tmultiplexlefe then M: wherføredl- 
fo G Lis the fir multi plexieffet then-N: ‘and GLb by fuppofition is notleffe thé C, Wher 
Foré tikë the greateft REIDI of Cynder NYoraniuitiplexequallto. N, if peradnen? 
ture N be the fil of thé maltipli¢es of @ywhich let be O,Now then then'N thal! confit 
of.O and C, Wherfore forafmuch asl, G.snopJeflethen O,andG His. greater then C, 
therfore LH fhall be greater then.N. And forafmuch a as Ki isleffe og M, therfore that 
which | wasrequired to be'přoned;is n manifet; à gmi AU 
EAE T ET N baw cb T EE "i 
se Although. this ee here putby. ete jedeh no. dam niir Mog for 
that it is but the conuerfe of the 8. definition of this booke, yet thought Tit. not 
worthy t to be omitted for thatit it teacheth the way to finde outfuch equemultip Lis 
čest tat the multiplet of th nef he firi thall excede ‘the: multipley of the fecond, but the 
mu Teil’ ofthe third hall’ not ‘éxceede the: sea ofthe fourths fot 2 
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SRA ppofe that there R foure magnitades, of-which let Abe the firft,B 
thefecond,€ the third,and D the fourth: ‘and let A the firft hane vie 
A toi B:the fecond, the fel Jame proportion. that C the third hath ynto D 
= the fourth. AndletA be greater theù C. Then Ifa e 1y) "a Bi aot is 
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plex’ G Histo A È Jo mae xis KtoA B( by the Firft of the fifth).But 
how multiplex G His isto A-E, fo multipleri is DM t0CF: Wherfore how mul: 
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Uf therefore there be threémaguitudes.inontorder; and as many Other Magni- 
tudes inan other order which being taken two and two in ech order, arein one 
and the fame proportion, and if of equalitie in the first order the first begreater |... 
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required to be proued. Lem, Wire E. 
Seo Theni. T heoreme. The 21. Propofition. eas 
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they fhall be in the fame proportion that is, as Ais toC fois D toF: T ake bnto 
Aand D equemultiplices G eg H, and likewife to B er E take any other eques 
multiplices what/oeuer, namely, K.and Land moreouer ynto Cand F take any 
other equemultiplices alfa what foeuer namely, Mand N ` And forajmuch as, 
as Ais to B, fois Dto E: and vnto Aand D are taken -equemultiplices G and 
H: and likewife nto Band Eare taken certaine-other equemultiplices Kand 
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equall : and if it be leffe it fhall be leffe. But G and H are equemultiphices Ynto 
A and D and M and N are certaine other equemultiplices vnto C and F: there 
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fore ( by the 6. definition of the fift ) as Ais toC, fois D to F. 
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Lo thet fhail K exceede. Nand if st beéquall: it al beequall: and ifitbe defe, 
it hali be leffe-ButG aid Karë equemnltiplicespnto Aand'D: sand Ts and N 
are certayne' ‘other: -equemultiplices bnto Cand F; W hevfore as ABROCH iT 
to F( by the 6. definition of the'fifth )> Tf therefore't there be three magnitides in in 
one order and ds many other nia agnitudes 4 in ai other order, ~whichbeyng taken 
tivo and two ineché order,arein one and the fame proportion, andifral{o: their 
proportion be perturbate: “thet ofeqnalitie Wes dike? oe in one ae ds e k St 
portion: which was [aia to be meee OATH As, s 
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From this marke * firk to the Gate es agayne,you may i ifyou willin inde of Theint U ica =y 


which feeme fomewhat intricate read thofe 3 argumentes follow ihg tinted witha an ‘other Ne iA 


‘are very perfpicuous andbriefe,and followed of the moft ere Pesce Nosy 4 
This Propofition is alfo tradi? thetebe ' Plant et A La A aye 
morethen thre magnitudesincither order: | r xy ay ~D r —) ae 
As for exaniple,let there be foure,So thacras ako a 
AistoB, folet E betoF, and asBistoC, | 00S. 
folet D beto E, &as Cis toP,folet Qbe OT daa ar 


D. Then I fay thatas Ais to P; pforis. Qtoke: vy My idy i 
For forafmuch asit is before proued, that As aia e 
isto C,as D isto F taking away B &E there. - 
shall be three magnitudes A;C,P,ihonéior- (fs) io 
der, and as many otherin ah “other order; imj 
namely, Q.D, E;which i being také inech or- 
dertwo and two,are in one and the fare pro 
_portion,and their proporti6 is pefturbate, 
wherfore by the former propofitié-A-isto P - 
as QistoF, which was herad to, be de, 
‘monitrated. 
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‘And euénas vg y ‘the demoutieat ation in éi 
three magnitudes is taken the ‘proofe'inn POR p 
Foure magnitudes by leaning out one of A B cae? 

= 3 Mim. ili. ) 
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* thè meanes sfo by the:demonftration in foure aiai is taken the proofe in. 


“= fue, magnitudes by leanyng. out two, ofthe meanes: and ‘by ‘the demonftration, 
in fue,the proofe in fixe,by leaning out three méanes.And fo forward c6tinually, 
s which i is: alfo, to be vnderftanded i in the former vee of Pa tion of PRR : 


: which is in ordinate “proportion. Ne af 
qo te we 
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the fecond pre 


ED ini thas there be ve 1xe eee wh B, Č, D. E, T BG, wr > EH: 
iof which' let A Bhethe  firft,C.the fecond, D E the third. É ‘y i fourth, 
IBG the fift;and E H the fixt «And fuppofe that AB the first) have 
Son Dato the o fecond sthe fame proportion that D E the third. hathtoF 
the “fourth, andlet BG the fife baue vnto Cthe fecond the fame: ‘proportion | thag 


pofitis of this EFA the efixt hath vntoF the fourth : Eia I I Jay that the ae and, fy compe 


booke proued fed together piamely,A G, bath ‘onto C. the second, the 


only touching 


mileiplices, fame proportion that ebed and (xt compofed toges 
$s bere a d “ther, namely 2! D H, kath vnto F the fourth . For for 
Tpit, iata, GistoC, Soi is E HI to Fthen alfo by contere © 


ching magni- 


sades. fion ( by Corollar ry of thera of the ift). as-Cisto.BG, — 
fois FtoE F1. Aud for that as AB istoC,foisD E 


to F , but as Cis to GB, fois Fto E H: therefore of e- 


cone 


pai Pa - qualitie (by the 22.0f the fift) as AB isto BG, fois: 
D Eto E H. And forafinuch as when. magnitudes des 


uided are proportionall, they alfo compofed are propors 
tionall (by 9 18 .of the fift ): therfore as AGistoGB, 


fos DHwHE: but as B Gis toC, fois EF. to F: - 


Whereforedgaine of equalitie (by the 22. of the fift) as 


AGistoC,foisD HtoF. If therefore the firft bane 


pnto the fecond the fame proportion that the third bath 
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` to the fourth, and ifthe fift have ynto thejfecond the fame, TE or fi xt 
hath to the fourth: thena fo the first and fift compofed together fhall bane Ynto 
the fecond the fame proportion that the thirds and fi xt eea together bane 


nto the a which was peated to be. pea 


Ai riie 


of Euclidés Elementes. Fol.ise. 
Fherg: T heoreme The x5:Propofition. = = * 


So fieree foure magnitudes proportionall: the greatefl and * © 
< the least ofthent, [hall be greater then the other remayning. | ssrds 


fF. So that as A Bis to CD Jolet E be to F And let the greate/t.of them 

=A be AB, tothe left of them be F. Then Lfay, that thefe two magnitudes 
A Band F, dre greater then the two magnitudes C Der E. Foralmuch as AB 
is fuppofed to be the greatest of all foure , therefore it 1s greater then E. T heres 
fore from the greater A B cut of (by the 3 .of the firft) vnto E-an equall ‘mage 
nitude AG and likewise (bythe Jame ) from CD cit of vnto Fan equal mag: 
njtude C EL. ( Which may be done, for that the magnitude C Dis greater then 
the magnitude Efor that as: A Bisto CD fois Eto F , therefore alternately 


KG S Fppofe that there be foure magnitudes proportional- A BCD E and 
See, YA 
WIA 


as ABis toE, fois ED to P(by ther 6 of the fift). But s 
A Bis greater then E:WherforealfoC.D isgreater then | 
Eiwhich thing may alfo be proved byy t4.0f the fame.) | © 
Now for that as ABistoCD fois EtoF: but Bise | 
quall vnto A. G; and Fis equall ynto C H: therefore as 

AB is to C Dy fots: AG to CH: and forafmuch , as: 

Ese whole AB ist the whole C.D, fais the part takings., | 
way AG, to the part taken away C H: therefore the | | 
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refidue G'B( by. the 19. of the fift ).is vnto-therefidue | | | 
ELD, as the whole ABs to the-whole CD But AB |. gun 
the first is greater then C D the third : WherforéG B the orn s 


Jecond is greater then HD the fourth ( by the vazof the | = 
fifi ). And forafmuch as A G is equall vnto E; CH | - 
Á 


| 
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asequall ynto E~ therefore AGand F are-equall ynto-. 
C Hand E. And forafmuch as if vnto thinges mnequall = =~ . 
be added thinges equall, all hall be vnequall( by the fourth common fentence): 
therefore feing that G Band D H are vnequall, and G Bis the greater ifynto 
GP be added AG and F: and likewife if onto H D beaddedC Hey E,there 
Jhal be produced ABandF greater then CD ex E. If therefore there be foure 
magnitudes proportionall,the greateft and the least of them, fhall be greater thë 
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the other remayning : which was required to be demonftrated. 
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o»-Here follow certayne propofitions added by Gampane,which are not to be con- 
temned,and are-cited cuen of the beft learned, namely of Johannes Regio montanus, ` 
inthe Epitome which he writeth vpori Ptolome. = © a 


| q Lhe firtPropofition. 


Of there be foure quantities and if the proportion of the frit tothe fecond, be greater 
at. i m = Mm sig. ` ` ghep 


Re oS 


E ~g by ot tas as 
REO Lhe sifch: ORB o 

then the proportiofbuf theshirdtathe fourth : then somtrariwife by conser[iogs the propor 
tion of ye fecond to the first fall be lefe then the proportion of the fourth tothe third. > 
Suppofe that the proportion of A to B be greater then the propertionof.€to D, 
it May.contfatiwile by conuerfion;the propottion of B to is, lefle-thea the pro- 
inpopibitizie, POHOROLD to Fonif theproportion of B to d'be one and the fame with the pro- 

PGs. Horton oLD toC then conhetfedly the proportion ofA to Big oneand theme with 

the proportion of 5 

A e EPR As 
contraty to luppo." 
ition Bue ttie**° ™ 
proportion of Brosi) 2B. 
ebe greater then | 
the proportion of g ny: 
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tó C. And by the 13..0f this booke,the proportion of Ero 4 hhall be lefe then the pron 
portion of 8 to 4.Wherfore (by thefirit part of the tenth of the fame) Eis lefe the B, 
And therfore by the fecdd part of the 8 -of the'fame, 4 hath vito E a greater propóttió 
thea e4 hath toZ. And forafiinchas by.conuer(e proportionalitiee 4 isvatoEasCis 
to ‘D, therfore by the 13.ofthe fame,Chath.to Pagreater proportion then hath Ato 
B which is contrary to the {uppolition.For e4 was fuppofed to haue ynto B a greater 
proportion then hath C to:D. Wherefore the proportion of B tod is neither one and 
the fame with the proportion 6f¢to‘D,nor greaterthen it. Wherfore itisleffe.ywhich 


Dewonfiratio The 
teadzneto an 


mA 


2 


was required to be proued, = chime to es Lier +e. es ER 
An other de- It may alfo be deménftrated dire@ly. For let Ebe vnto BasCis tò D. Then cd: - 
mouftration of uerfedly:B is to Eas D istot ANd foralmuch'as4 is greater then E by the frf partof 
the fame the tenth ofthis booke, therfore by the fecand-part of rhez of rhe fame & hath vnte A \ 


leffe proportion then hath D toC: whith was requiréd to be proued. J i 
4 ok or ` Stacks i> 4 a4 ; r A a nie 


a FEBS ocond Prana E 


affirmatively. a lefe proportion then hath Bto £.Wherfore bythe 13. of thefameB hath ynto.edia 
À : ` : De Bi es 
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If there be foure quantitiessand if. the proportion of the hrst ro the fecond be greater then the proa 
portion ofthe thiydto the fonrth,then alternately ché proportion of the firft sotbe third, fhal begrede 
ter then the proportion of the fecond tathe fourth. > Yda ine A a 


ry 
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Let ef haue vnto Bagreaterpropottionthen-hath Cro Dy-Then [ayalrernately 
hath co (a greater proportion then hath 8 to D. For one and the fame proportion 


Dewan ftrati® itcan not haue i for then alternately fhould be to! Bas CARD whichis contrary 
leading to a't to the fuppolitio. But ifithauealefic/pro portiojlet£ be ynto Cas Bisto D, Now thé 
se pufibilitte, by the i. of this booke., AAG AETA S i ose uh i En 
ebay ynite Cesc tester Ce yd oe Co rt, 
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‘proportion then hath A °A 


toC. Wheretetel(by thes ben Meena ee SLO bate a A uae Jets 
Silt art ofthe tenth of. ae Bip ae aiae Dep AR Aha wis 
Rhelaine Easereater thee. Sai 2c. ee 2 ee 
`A. Whertfore by homite AEA eee a He ay S 
Spar't Gfthe Svelthefamen' \e St ay ean eh a R teaa, o aapa 


Hhath toh aereater BLO m a aa, iF 
portion then hath eZ to hoo aaa lie a a tl 
B.And forafmuch as by fuppofitié £ is vnto C,as B is to D, therfore alternately E is to 
-Bas Cisto D]Wherfore by the'r3) ofthe fame,C hath to D a greater proportion then 
chath Ato B,which is contrary to the fuppofitié. Wherfore the proportion of Ato Cis 
neither one and the fame =e the proportion of B to.D, nor leflethen it, whereforeic 
is greater. Which was required to be proned. ` a 
ven oe a Tis may alfo be dni AA a slet EÈ 
by the firft part ofthe tenth ofthis booke,Fisleffe then 4: wherfore by the firft parte 
sifirmasinely. -Of the 8,08 the famie,ths proportion of Ato Cis greater then the proportion of E toC. 
4 But alternately £ is to Cas Bis to D. Wherfore(by the 13.0fthefame)'e-dhath to 7 3 
wr oer: a xe š grea er 


sgriopt zos + 5 2 š ; 
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oes ly, let £ be vnto Bas Cis to D.Now thé 
pionii raii we 


oj the fame 


mentes. E do 
grea at te ropo ition on ties hath B to Di which was required to be proued; ` 


a EAE “g ‘The third Pi rpofit ition. 


ate et SS 4 paa 


iy lf here, be foure nana and lift JA Aag ofti 5 fris to the fond ‘3 greater 


Ms: the proportion of the third to the fourth : then by compofi ition alfo the proportio of the. 
firtand fecond to ʻi fna bla be E Se then the poe f the thee and ndifootth | 


tothe fourth. f eE 


Suppofe thatthe proportion of Ato B be greater then the proportion of C1 toD. 
Then I fay that che proportion-of thewholec 4 Bto Bis greater then the proportion 
of the whole C D to D. For the proportion ofe £B to B cannot be one andthe fame 
with theproportion of C D to D: forthen by dinifion allo A thould be vato 8 as C is- 

D : which is contrary tothe fuppolition, Neither — , 

“ite can it be leie. For ifit be poffiblejlerit be+@& °° 
let E Bbevnto Bas C Disto D.Now thea (by the `- 
12.0f this boke EZ hath vnto B a greater pr opor- 
tionthen hathe BtoB, Wherefore by the firft 

art of the i0:of the fame EB is greaterthenthe ~ 
whole ‘AB, And bythe common fentence’E is » 
greater then 4. Wherefore by the firft part ofthe 8. oft this puoke E hath to posik 
ter proportié then hath 4 to 8.ButEisto'Bas Cisto Dby diuifió of proportion: for 


EB isto Bas CDis to‘D.Wherfore(by the #2. of thefame) C hath tø Da greater pro+: 


portió thé hath 4 to B whichis cétrary tó the fuppofition. Wherfore the proportion 


of 4 BE to Bis notone and the fame with the’ proportionofC'D to D, so pee is it: 


Icffethen it. W herforei itis greater : which was required to be pel A 


This may alfo be ETT fekah ibarate: asthe Ep ugh ofA. 


to Bis greater then the proportionofCto D : let E bevnto BasCisto‘D. And fo by 
the firit part of the 10, ofthis booke, E {hall be leffe then 4, And therfore by the com- 


mon fentence E B fhall-be leflethen 4 B.Wherfore by the firk part of the 8.of the fame 
AB hath vntoB a greater proportion then hath BtoB. But by compofition E B is’ 
to Bas CD isto D.For by fuppofition Eis vnto B.asis to D. Wherfore (by the 12'of' 


this booke) 4 B hath to Bi a Foren it proporgon then hatig e D to D: aan was mui 
Fed 6 tọ be proued.” me hs 
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An other dea 
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of the fame, 


ht If there le foure g? juantities,and if the proportion of tbe frikänd the fecond to the cond | <- 


be greater then the epr roportion of the third and fourth to the fourth : then by diuifion alfo 


the proportion of t 


e fir St të the fecond, ie be greater then the proportion of the thirde tp 
the fourth. 


Suppofe that er BS ation of ABtoB $ greater then the proportion of E D to 

D. Then fay that by diuifton alfo the proportion of o4 to B is greater. then the pro- 

portion of C ‘to D.. Forit cannot be the fame. For then vy compofition 4 B = be 
to Bas@ Dis to D,.Neitheralfo canit be leffe: aron gee hey 

for ifthe proportion ¢ of C to.D be greater then i 2 to 


the:proportion ofe4.to B jthen by the former A es TE 4 
e „the proportion ofC Dto D fhould aae Re 
egtedterthen the proportion:of 4B to B} g ae 


whichis contrary alfoto the fuppofitió. Wher- 
fore the proportion: ofe4 to B is neither one 


Demonfiratié 
leading to an 


sapofssbilitie. 


‘gud thefame with che’ proportione \ef Cte’ D HOF is on sg in Whetsforeicis greater: ad i j à 


thenir: which was required to be pronéd? | nee! % 


The 


An other dea 
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The fame may alfo be-proued affirmatiuely.: Suppofe that EB be vato B as C.D is 
to D, Now then (by the firit part ofthe 10. of a, j b A 
the fifth) EB thall be lefe thene B: and ‘theres, 0a - 3 

fore by the common fentence, E is leffethen e4, © © aE mtm. 
wherfore by the firftpart ofthe 8. of this booke, |, l -SEN 
the proportion of Eto Bis letife then the propors g Pg i 
tion of 4to B,but as Eis to Bifois Cto D:wher- `- i ke iil che 
fore the proportion of C to D,is lefe then the proportion of Atọ B, Wherfore the pro 
portion ofe to Bis greater then the proportion of C toD : which was kod to- 
be proued. | i l 
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qf Ihe fifth Propofition. ervey ORM ET i. 
If there be foure quanti ties,and if the proportion of the fir and the fecond tothe fecond 


ı be greater then the proportion of the third and the fourth tothe fourth : then by enerfion 


Demoustra- 
tion. 


Demonfira- 
sion’ 


the proportion of the fir kt and fecond to the first, (hall be lefe then the proportion of the third 
and fourth to the third. oS ee event) | a 4 - 


Suppofe that the proportion of ABtoB be greater thenthe proportion of CD to 
D. Then I fay that by cuerfion the proportion of 4B to A is leffe then the proporti- 
onafC DtoC .. Forby diuilion by the former . . aa) bye ae 


propofition the proportion of Ato Bis greater gt Be 
then the proportion of CtoD.Whereforebythe © ———+-———+-——-—_4__ 


firft of thefe propofitions conuerfedly, B hath — z ers 


vnto Aaleffe proportié thé hath'D to C. Wher- i cam e $ 4 . i 
fore by the 3. ofthe fame by. compofition, thé ‘TS Ls 


proportion of ef B to Ais leffe thé the propor- 
tion of C Dro C: which was required to be proved, 


; : i q The fixt Propofition. 


If there be taken three quantities in one order,and as many in an other order, and if the 
proportion of the firft to the fecond in the firft order, be greater then the proportion of the 


Sift to the fecond in the latter order: then alfo the A of La tothe third in she 


Sirf order fhall be greater thenshe proportion of the firf to the thirdin the latter order. 

... Suppofe that there be three quatities in one order 4, B,C, & asmany other quatities 
in an other order D,E,F. And let the proportion of 4 tò'B inthe firft order be greater 
then the proportion of D to Fin the fecond order, and let alfo theproportion of B to 
‘Cin the Srftorder, be greater then the proportion of E toF in thefecond order. Then 


fay that nity 
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in the fecond order.For let @ be ynto Cas Eisto. F. Now then by the firlt parok the ro 

of this booke € fhall belefle then Z, And therefore by the cond parte of the ob the 
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of Euclides Elementes. Fol.152. 


‘ ~~. oi E eee, eee ee 
fame,the proportion of A to'@is etéater theti'the prop ortidh oF 4 to B.Wh érforethe 
proportion of Atë Gis muche sreatér then the proportion of Dto E. Now thenlee 
i be vato Gas Dis to £ Whitforéby the firft part of the 1o-of the fame oA Is greater 
‘thé H. And therfore by the firftpart ofthe 8:of the fame, the proportion of to Cis 

greater then the proportion of Æ to C: But by proportion ofequality His to Cas D is 
to F (for Histo Gas Disto E, and G isto Cas Eisto F. Wherfore by the 12. of the 
fame xe hath to Ca gredter proportion then hath D. to F: which was required tọ bẹ 
proued. „aS 


1 seg ti 
Pe aig pati Swen om AF 


Biter Nh ed abe fewenth Proposition, — cose, yuh os os wna 
_ lf there be taken three quantities none order dand as many otherin.an other order, and 
df the proportion of the fecond to the third in the firft order be greaterthen the proportion of 
the firft tothe fecond in the latter order if alfo the proportion of theyirjt to the fecond in the 
[efi order Le greater then the proportion of the fecond to the third in the latter order «then 
fhali the proportion of: the firft to the third in the fire order be greater, then the proportiin 
of the firf to the third inthe latter order. 8 d A 
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th 5 A a nk ara ee nee Mace 4 paia fa + tisk a, 
a. Suppofe that there bethree quatities in one order 4,B,C,andas many other in án 
otherorderD,£,F, And let the.proportion of B.to Cin the firt order, be greater'thén 
ithe proportion ofD to Ein the fecond order,and'let alfo the.ptoportion of 4 to:B in 
the firft order,be greater then the proportion of E to F in the fecond order. Then I fay 
that Ahathto C ; uea 
agreater, propor... Aemini De sea pa et 
tionthen hath D © i EF de r 
to F. This pers Ste e BR 
tainetnto procese. We e i are 
portionofequa- SS Se Re a gi ter 
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&.And therfore by the fecond part of the 8.of thefaine,the proportié of Ato Gisgrea- 
ter then the proportion of 4 to B, Wherfore:d hath vnto-G:amuch greater proportio 
then hath E to F,Now theniet Abe vnto G as £ is to F,And by the firft partofthe-10. 
‘of the fame, A thalbe greater then @.And bythe firft part of the 8. of the fame,the pro- 
portion of 4 to Cis greater then the proportion of Æ to C; Butby the 23. of the fame 
the proportion of H to Cisas the proportion of D.toF (for Gis to Gas Disto.E, and 
His toGasE isto F,) Wherfore(bythe 12.-0fthe fame) the proportion of Ato C is 
‘greater then the proportioa of D to F, which was required tobe proued, - — 


De). preg P opin 


| If the proportion of-the whole to the whole,be greater then theproportion ofa part taken 
away,to a part taken away:the fhallthe proportion of the vefidue unto the refidue be greater 
then the proportion of the whole to the whole. ; : ’ 


Suppofe that there be two quantities 4B & C4. 
D: from which let there be cutte ofthefe magni- 4 ce @ B 
tudes 4 E and C F:andlet the refidue be E B and — Jad i; 
F D,And let the proportiô of 4B toC D be grea _ i 
ter then the proportion of 4 Eto C F. Then! ic 1) F ei 
thatthe proportion of EB to F D is greaterthemi si Des o ~ 
‘the proportion of AB tò C D'For(by the fecond . 
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IÀ The fifth Boke 
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of thefe propofitionsnow added) alternately the proportion of 4 Bto AE is greater 
then the proportion of CD to C-£,And therfore.by euerfion of propertion (by the 5, 
-Ofthe faine) the proportion of 4B to 8.2 1s lefe then the proportion of. CD to E D, 
,Wherfore agayne alternately the proportion of A-B toG Dis lefle then the: proportio 
OPEB to F Dywhichwasrequiredtobeproucds. 0 =o > - 
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A dpi igdewe dope g The ninth Propofition:. 


If quantities how many foener in one order be compared to as many other inan other or. 
der and if there be a greater proportion of cuery one that goeth before to that wherunto it is 
referred,then of any that followeth to that wherunto it is referred : the proportion of them 
alltaken together vxto allthe other taken together, fhall be greater, then the ‘proportion of 
“any that followeth to that wherunto it is compared and alfo then the proportion of all thems 
Yaken together to allthe other taken together, but hall be lefethen the proportion of the 
first tothe fri < OWT hae NE LOT ean k 


HES y 4 b 
ea Setai 2 5 o 


Suppofe that there be three quantities in one order, d, B,C,& as many otherinan o- 
ther order D,E,F.And let the proportió of 4 to D begreater thé the propottid of B to 
E,\ctalfo.the proportié of B to E,be greater then the proportid of Cto F.Thé I fay that 
the:proportid of A BC také al together;to DEF také altogether,is greater thé the pro- 
portion of Boro)... tas Pew | ere A hana i 

to E,and alfo , , 

then the pro- restr tet te N E + Pt aa et came 
portion of C 


tok amoi m= aH o ag 
ouer thé the = r i 
proportion pet ee rs 

of B&C take $ 


together,to E F také together, butis lee then the proportió of A to D.For forafinuch 
as f hath to Da greater proportió thé hath Z to Æ, therforealternately Æ hath to B2 
greater proportion then hath D to E:wherfore by cépofitione4 B hath to Ba greater 
proporti6 thé hath D Eto £.And againe alternately AB hath to D E agreater propor- 
tion then hath Z to E. Wherefore by the former propofition A hath toD a greate? 
feel then hathe4B to DE .: And by the fame reafon may itbe proued that 

1ath to E agreater-proportion then hath BC to EF, Wherefore ef hath toDa 
„greater proportion then hath B Cto EF. Wherfore alternately 4 hath to B Ca grea- 

-ter proportion then hath D to E F,wherfore by compofitione# B C hathtoBCa 

- greater proportion then hath D E F to EF, Wherfore agayne alternately ef 

-~ ~ BChathto D EF agreater proportion then hath BCto E F, Wherefore 

... ©. «(bythe former propofition) the-proportion of ef toD is greater 
.then the proportion of ABC to DEF: Which was requi- 
red to be proned. 
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CELS. SIXTH: B00 x R, is-for vfe and practife, a 
\\. moft fpeciall booke . In it are raught the proporti- 
onsofone figureto,an other figure; & of theirfides 
jj the one tothe other, and ofthe,fides of one:to the 
4 fides of an other , likewife ofthe angles of the one to 
fem the angles ofthe other . Morecouer it teacheth, the 
defcription of figures like to figures geuen, and mar- 
Anf N\ ucilous applications of figures .to, lines ,.euenly, or 

PNA) with decreafe or exceffe, with many other Theo- 
— DW remées, notonely ofthe proportions of right lined fi- 
| Fer E—O™ siires, but alfo of fectors of circles,with their angles. 
On the Theoremes and Problemcs ofthis Booke,depend. forthe moft part, the 
compofitions ofall inftrumentes of meafuring length, breadth; or deepenes;and 
alfo the reafon of the vfe of the fame inftrumentes, as of the.Geometricall.{quare, 


The argumen’ 
ofthis fixth 
booke. 


This booke 


the Scale of the Aftrolabe, the quadrant, the ftaffe; and fuch other: The vfeof vece/Sary for 


which inftramentes, befides all other mechanical. inftrumentes of rayfing vp.;.of 
mouing, and drawing huge thinges incredible to the ignorant;.and infinite ‘other 
ginnes ( which likewife haue their groundes out of this Booke) are of wonderfull 
and vn{peakeable profite , befides the ineftimable pleafiire whichis in them. `; 


' 
l! 


$8 Defmitions. vy Reape eti 


1. Like rettiline figures arefuch, whofe angles are equal the 
-one tothe otber,and whofe fides about the-equall angles are 
proportionall, LP Wines tera geet Meek 
As if ye take any ol * aa. 
two rectiline figures. 
As for example, two 
triangles ABC’ and ° 
DEF: iftheangles of - 


B 


theone triangle be e- =: we 
quall to the angles of _ a Sail 

the other, namely ; if” : | ah 
the angle A be equall ina 


to the angle D;and the: 
angle B equall to the 
angle E, & alfo the an-. f ' 
gle C equall to thean- f., l 
gleF.Andmoreouer, s e ET 
‘Ifthe fides which con- r”, Ajn ll naua 

taine the equall angles be proportionall. As ifthe fide A B haue that proportion to 
P p cu Noj. the 


G Balle 


r2 


the vfe of ma 
Jtrumentes of 
Geometry. 


p n] 
shat 
The firft de=: 


finitions 


The fecond 
definition. 


the fide E Fan antecedent of the firft figure 


mith The fixth Booke 
thefide BC , which the fide DE hath to the fide E Fand alfo ifthe fide BC be 
vnto thefide'C A, as the fide E Fis to the fide FD, and moreouer,ifthe fide C A 
beto the fide A B, as the fide F D is tothe fide D E, then are thefe two triangles 
fayd to be like : and fo indge ye of any other kinde of figures . Asifin the paralle- 
logrammes ABC D and EF GH, the angle A be equall tothe angle E, and the 
angle B equall to the angle F, and the angle C equall to theangle G , and the an- 
‘gle D equallto the angle H ~ And farthermore, ifthe fide A C haue that propor- 
tion tothe fide CD which thefide E G hath to the fide GH, and if alfo the fide 
‘€D betothefide DB asthefide GH is to thefide H É, and moreouer, if the 
fide DB beto the fide B A-as the fide H F is to thefide FE, and finally, if the fide 
BA betothefide AG as thefide FEis to the fide E-G,then are thefe parallelo- 


grammes like. * i ; 
“2. Reciprocall figures are thofe, when the termes of proporti- 
on are bor antecedentes and confequentesin either figure. 


As if ye haue two parallelogrammes `, ~ 
ABCD and EPGH. IfthefideABto ~ 


_ 4o'a confequent of thefecond figure} haue T i 


Reciprocal 

Figures called 
witttuall fie ` 
gerese- 


Thethird de- 


finitions 


, figures are when the fides of either be mutually 


mutially the fame proportion, which the 
fido EG hathto the fide AC an antece- 
dent of the fecond figure to a confequent 
of the firftfigure:then are thefe two figures 
Reciprocall . They are called offome, fi- 
gures of mutuall fides,and that yndonbted- 
ly notamiffe nor vnaptly. And to make 
thys definition more plaine, Campane and 
Pellitarius,and others,thus put it: Reciprecall 


proportionall, as in the example and declaration ` 
before gezen. Among the barbarous they | 
are called Uiutekefia referuing ftill the Ara- € ett 
bike worde. ` | 


3. Aright line is fayd to be denided by an extreme and meane 
proportion, when the whole is to the greater part, as the grea- 
“ter partis tothe lefe. A Mage. 


Asif the line A B, be fo deuided in the point | ' 
C,that the whole line AB haue.the famepro- A. c B 
portion, to the greater part thereof, namely, to A 
A C, which the fame greater part A C hath to i d ~ 
the leffe part therof,namely,to C B)then isthe line A B deuided by an extreme 
and meane proportion. Commonly itis called alinedenided by proportion hauing 
ameane and two extremes. How to deuide aline in fuch fort was taught in the 11. 
Propofition of the fecond Booke,but not vnder-this forme of proportion, _ 


i 4. The 
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of Euclides Elementes. Fol.134.. 
i oben ofafg ‘fig ‘are si a (perpendicular line a from: 


ma 
=E yrrist THS ices 


Ae the toppe to the bafe. ý Sar CES 


= he Pek ee ees EF raiya ep teya d 


y Astheak itude or hight of the? irinel ABC; is: bake ine ADb baie: aces, 


perpendicularly from the poynt A being thétoppe' or hight part-of the, triangle; 
tothe bafe therof B C. So likewife in ‘other figures as $2 Al in vthe ‘examples: TA 


fetaPhatiitie icisrimeonsh 103i: or E ano mi 
whiehods yden oAroqor; Sata w 


hetehéesy je L AY a MA Pr 
eallethicic's at nie 


ng tyes . 


mH 


bookein 


i | dsi 7 
ton”and certaine ottieioliowing; he ti pia tò pF con raved saith two. equidi-: 
ftantlines : fothat figtirestohaué ‘Onealeitudediid to be: ‘eontayried within two et 
quidiftantlines,is all otie?Soin‘all. thefe exainples, iffiout the: bipheft pointe of the 
figure ye draw an equidifiant line to the pafe thérof, aid then fió that: poynt’ ‘draw 
a perpen dicular i ‘to the fame: bale that perpendicular i isthe altitude. of the figer vrt 


<a Ea SS -7 ol aw & + 
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at AEF Se TROUT Ae ial 


na 
bed 


py spat nis) Zid to beg thd ) ladle fbi Seopontions or more, 


its when the quantities: oft the: e proportions: multiplied. theone into 
siy mge ie PORGIR UT Gane AUGURA p 1 el? STU w 
“o AhG OF onber pros lucean other quantities, h ‘rt iei 

z of re a ayes oenunor (ee ye sos es UTILS ns i PELIR i? me m at J a tO Gi 3 


-Of pi ofproportions, hath bene fomewhat fad inthe ae es ofthe 
10, definition oft the fitt booke which in a fubftance i is all one. with, that- whichis 
here taught by. Euclide. Byt then name of quantities c of proportions, „he vaderftan- 
deth | the denoininations ofp Of proportions’ “So that to adde two. “proportions. togë 
ther,or more, and to make one of them all li is nothyng ‘es, but to multiply t their. 
-quantities together, thatis to multiply ener ‘the: deriominator’ of the one by thi 
denominator of the other. | Thysis trúc in allkiadés ofp FOpórtiot, Whetherit be 
of cqualitigor of the greater inequalitié, s Whensthe gréqte er quantitie’ is referred to 
the lefle: or of thedefle inequalitie,; wher the fefe auiánttiëi iS refeiired to thé grea: 
ter : or of them mixed together Plfthé proportions belike, tb adde two: together 
Bro double'the brie; to addes Mikeds to ‘triple’ theo, “and foforth in Hike prop Ord 
tiosta Sas fifficicndy deena in the declaration ofthe- toand ar zdefditions 
of the Ait Book, Wheiçi it was fhewed, that ifthere be 3. quantities if epre 
portio onthe proportion ofthe fift'ts vtheehyedisthie} propor ortion of the fit tothe 
fecond doubled: ‘id iF thereh toure quanti it hike proportion; ‘thd proportion 

_ ofthe firt eo thefowech fall: ‘bethe proportion of the fir) tothe-fecond tripled: 

-which thing: APA thêretaughts; bikewyfei in, pròportions; ivnlike, the 
oe ‘péthefirlbéxtremeto the hati is made'ofallthe meane; propettions fet 
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By the neme 


of quantities ` 
is ‘vaderstan~ 
ded the detio- 
minations of 
proportions 


¿an beewetiethem . Suppofé three quantities A,B,C, forhatlet A laue fo B {e(qui- 
a u j alrera proporttion,namely, 6.to 4. And lét B to C-hauefefquitertia proportion, 
Exampleof namely, 4.t03. Nowthe proportionofA‘to | SS ENSUE a. 
shisdefinition Othe firit to the thyrd,is made ofthe propor <4: 
tionof A to B; and of the proportion of Bito .Blag sey ey 
to Ç added together i Tfye willadde themto-: o cies te ^a Befas ae 
gether, yemuft by this definition multiplythe 9. STS TTT T odh lied se 
quantitie or denominator of the one,by the quatitie or denominator of the other. : 
Ye muft firft therefore {eeke the denominators of thefe proportions, by the:rule 
before geuen in the declaration of the definitions ofthe fift Booke. Asif yedeuide! 
A by B,namely, 6. by 4, fo fhall ye haue in the quotient 1+ forthe denomiriator i 
of the proportion of A to B: likewife ifye deuide B by C,namely, 4. by 3. ye fhalk” 
hauein the quotient 1 — for the denominator ofthe proportion of B to Ginow’ 
multiply thefe two denominators 1-2: and 1: thé one into'the other, bythe 
rule before taught , namely, by multiplyin g the numerator of the one into the nu- 
merator ofthe other, and alfo the denominator of the one into the denominator 
ofthe other : the numerator of 1 = or of +. which is all one, is 3, the denomi- 
natords 2: the numerator of 1 -Avhich reduced are + is 4, a 
- the denominator is 3 : then multiply 3.by 4, numerator by nu- I2; l 
ni¢rator, fo hauc yeriz foranew numerator :likewifemultiply 3e o i-4 o 
a-by.3, denominaterbydenominator, yefhallproduce 6. fora. “20. | 
new denominator: fo haue you produced 12.and6ybetwene - >o od goo. 
whichthere is dupla proportion. Which proportion isao be- aowe ge 
twene Aand G, namely, 6. to 3, the frftquantitie to the third. Wherfore the pro- 
portion of A toC is fayd to be made of the proportion of A to B and of the pro- 
iada Y portion of BtoC, forthat itis produced ofthe multiplication ofthe: quantitie or 
Exampleig.. denominator of the one, into the quantitie or denominator of the other , And fo 
numbers. |” ofalkothers be they neuer fo manys Asin thefe.examples, in-numbers here fet 
2-3-1518. g, 3. 15.18. In this example the lefle numbers are compared to the greater,as in the 
former the greater were compared to the leffe : the denominator: of the proporti- 
on of 2.to 3.is -> thatis,fubfefquialera, the denomination betwene 3.and 15.is 
2 or whichis ‘all one, that is, fubquintupla, bewéne 15.and 18. the denomi- 
nation of the proportion is -tharis fubfefquiquinta, multiply all thefe denomi 
nations together: firlt the numerators : 2. into 1. produce2, then 2,into 5.produce 
10; which ihallbeanew numefator,Thenthede- 0 T TUEA 


Ba This 
ae dat 


nominators: 3. into 5. producers nand is. into G., IQ 
ws a produce 90+ which thall beanew denominator.. 4 or 5 | t 


wr ss Somhaheyou roughtiorth or DIDS PO Sg igin 6in0 
=> T C portion fubnoneupla: which isalfo.the proportion, got eno 


css, = Of2-to18. Wherefore the proportion of 2,t018. oo ss og 
avn» 4, thats, of the extremes, namely, fubnoncupla, is made of the proportions of 2.to 


~-31.0f3.t0 15 : and of 15.0 18; namely, of fubfefquialtera,{ubquintupla,and fublef, 
quiquinta., .. gms ad opr iim nead err AST ooo iito 

su Another example, where the greater inequalitie.and the leffe inequalitie are 

Anoiber  Mixedtogether:6.:4. 2:3. the denomination ofthe proportion of 6.to 4518.1, 
` examples Of 4s to 2; iiss and of 2. to, 3sis s, now ifye multiply as you ought,all chefe 
denominations together, ye fhall produce 12. to 6, namely,dupla- proportion. l. 

°°! Forafinuch as fo much:hath hetherto bene {poken of addition: cate 
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f fe 
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it fhall noel bexi ineceflary{ newhatalfo to fay.of. fubitraction, df thems Whereit 
isto be noted, that as addition of them , is made by ‘multiplicatié of their denomi- 

nations the one into the other:{o-is rife fubftraGtion of the one from the.other 
done, by ditiifion of ted 


wh RA You 
denominations of them both: The denomination of. f fextupla proportion, -iS 6, 
the denomination of dupla proportion, is 2. Now deuide-6: the denomiifiation 


of the one by 2.the denomination of the other : the quotient fhall be 3 :whichis . 
the denomination ofa new proportion, 3 Nec fo ithar-when dopte pros 
l Trems aya SAP Ppor “And. 


portionis s fübtrahed. fromfextt la, there 
thy, TANMEN ay xf 
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6. A TAE EET ee ay T if yd to omant 
informe bya iparallelogramme like toc on egenen: :whëthep Dae. 


vrailelograme applied wanterb tothe filling of the whole line, 


by a parallelogramme like to one genen : ii theni isit tJaydt to; 


exceedeswhen i it exceedeth the line by a paralelogramme hke 
to that which was genene i aaminin, 


Aslet Ebe Pohni na > * 4 å a AIN 
geuen, and let. AB bea ‘right C ay 
line,to whom is applied the pa- “ 
rallelogramme ACDF. Now’. 
if it want of the filling‘of the 
line A B,by the parallelogr’ ame 

DF GB being like to the pa- 
“yallelogramime geuen E, then is 
the. parallclogramme fáyd to e 4 
Wwantin:forme by a hah E oe _ a A 
"gramme like vnto a patallelogramme geuen.. ` 

Likewife if it exceede, asthe pacea! AC GD ls to the in 

AB, ifit exceede it by the p 

| parälléľogřamme FGRD*: <II al A Jarm a see 

‘being like to the parallelo- , ape RR SECTOR CLT 
gramme E which was ge- 

uen, then. i isthe panlielon 

gramme ABG D; fayd to - 

exceede in forne by” apa 
rallelogrammelike toa pa- sent 
rllelogramme geuen” As oa 
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denomination ofthé ne by the: ‘denomination ofthe o- 
ther’. ‘AS ifyesuill from {extupla proportion.. fubtrahe dupla ptoportion; take the 
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lne AE BCandCD: 


= NE ~The fixth Booke= 
pe Tbe t Theoreme: AUT ‘Propo tions: = me Wi 


Triangle en Tala aen which. are Daden one IR ihe : 
hie altitude:are in BEA aT AG as the Pal ofiter one is to 
oshe ree ibe other. R 


TZ apj iN ‘iby be two trian ne A B C i 4 ac De oo 
two | paralleiogrammes E G and CE. Which li be fet bne 
NN der one and the felfe fame altitude or perpendicular line 

N k S drawenfrom the toppe A to the bafe BD. Then I fay 
X H Nee AN that as thé ‘bafe'BC is to the bafeCD fois ‘the: triangle 
Le? als ‘B.C tothe triangle ACD: and the parallelogramme: 
LSE E C to the eRe ans €, F. Tor inference as the. 


parallelog grammes, Bo 


Cand CF are: “bnder* - ; ape AAGA ae 
onéand the felfe James PEA RAG OP 
altitude, therforethe = ` 
lines B 4 and AF 
make both one right 


line,and fo alfo do the: | . 


and therefore thel bne i E a 
E Fis aparallel vnto, $ E si] Ti a D > 
the line 'BD.Produce . l 
theright line D Bon eche fide dire@ly to the kont H, L ( a the 2 peticion of 
the firft)-And nto the bafe BC (by the 2. of the firft.) put as many equall lines 
as you Will, as for example two namely B G and G Hand ‘tonto the bafe € D. 
on the: other fide put-asmany equall as you did tothe other bafe which let be D 
Kand K L.T hen draw thefe right lines AG AH, AK and AL. , 

_ And forafmuch as. the ines CB, BG and G Ti are equall the one tothe oz 
ther therfore the trian gles allo A H G, f G Band ABC, are ( by the 38, of 


p tres L 


the firft) equall-the one to the other. W herfore how multiplex the bafe FL Cis ty 


the bafe BC fo multiplex alfo is the triangle AH Ctothe mriang A'BC.And 
by the fame reafon alfo,how multiplex the bafe L C ts to the bafe D C; fo maltis 
plex alfois the triangle A LC to the triangle AD CW herfore if the bafe HC 
be equallvnto the bafe CL then (by the38.ofthefirft) the triangle AHC is 
equall pnto the triangle A r L. And ifthe bafe H C exceede the bafe CL then 
ait Yo the- triangle AF (Fl Cexcedeth the triangle AC Landifthe bafe be leffe, the 
triagle alfo o fhall be leffe.Now then there are foure magnitudes „namely. athe two 
bajes BE and C Daid the two Ie ABC and ACD andto the bafe B 
C and to the triangle A B AB C, namely ,to the e firft and the third, are taken eques 


mule 


of Enclides Elemente’. Fol.t560 
maltiplices namely jthe bafeH Cand the triangl ATEC, and likewife to 5 bafe 
€D.and to the triangle A DC pamely,to the fecond and the fourth are taken 
certaine other eguemultiplices that isthe bafeC Land the triangle ALC.And 
it hath bene proued that if the multiplex of the firft magnitude, that isthe bafe 
_ HC do exceede the multiplex of the fecond that isthe bafe CE; the multiplex 
alfo.of the third that is, the triangle AFL Cexcedeth the multiplex of} fourth, 
that ts the triangle AL C,and if the faid bafe FAC be equall to. the faid bale C 


ned, a 


Esthe trianglealfo A F Cisequall to theiriankle A I Cyandifit be leffeitis 
lefe:Ww heifore Ly the fixt-defimtionof fifthasthe firft of the forefaid maghi» 
tudes isto the fecond fois the third to the fourth:Wwherfore as the bafe BC isto. 


the-bafe C-D forts the triangle ABCtothe triangle AG Doce: 


<. And becanfe (by the 41- of the firft) the pavalleloprarmms:E C-is double to 
-  thetriangle ABC, and {by the fame ) the parallelogramme EC is-double to the. 
triangle ACD therfore the parallelogram mes: E Cand EC are equemultipl+ 


ces vnto the triangles ABC and AC D.: But the partes of equemuttiplices(-by x 
the 15. of the fifth haue one and thé fame proportion with their equemultiplices.. 
Wherforeas the triangle A BC is to the triangle AC D fois the parallelograme: 


ECtothe parallelogramme FC. And forafmuch as it hath bene demonftratedy. 


that as the bafe BC is to the bafe CD fois the triangle ABC, to the triangle. 


ACD, and as the triangle AB Cis tothe triangle. AC D fois the parallelox 
gramme EC tothe parallelogramme F C.wherefore (by the 11: of the fifth ) as 


the bafe BC is to the bafe C D fò is the parallelograinme EC tothe parallelos 


gramme EC. The parallelogrammes may alfo be demonstrated a part by theme. 
Jelues as the triangles are jif we defcribe vpon the bafes BG,G Hand D Ke 
_ KL parallelogrammes vnder the felf fame.altitude thatthe parallelogrammes 
geuen-are: Wherfore triangles and parallelogrammes ‘which are vnder one'and 
the felfe fame altitude arein proportion asthe bafe of the one is toy bafe of the 
_ other > which was réquired to be demonstrated, 6 Da o > aaa 
iat cipal bat Here FlufSates addeth this Corollary... 
< If two right lines being gewen, the one of them be denided how fo ever: the rectangle fi 
gutes contayned under the whole line undexided,and eche of the fegmentes of the line deni- 
ded,ave in proportion the one to the other ås the fegmentes are the oné to the other . For i- 
maginyng the figuies B’A.and'A D in the former defcription,to be rectangled,the 
reciarigle figures contayned vnder the whole right lyni¢ A C; and the fegiienits of 
_ theright line B.D, which is cut in the poynt C,namely,the parallelogrammésB A 
and A Dare in proportion the one to the othcr,as the fegmétes B Cand C D are. 


a oo $a The 2,Theoreme. The 2.Propofition. | 
<: Jftoanyone of the fides of 4 triangle be drawen a parallel 


Nagi sight 


Demonfliaa 
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A Corelarg- 
addedby 
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\ tight line,ttfhallcurthe fia en ofthe fame triangle proportion. 


wally Andif the fides ofa triangle be cut proportionally, a 
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DemonTra- 
tion of the 


fecond part, ~ 


_ the felfe fame parallels DE and BC.Con/fider 


eo 3 


E Ge V ppofethat there bea triangle ABC; ‘yntoone of the. fides whereof; 


ee ry > 
$, N Yhd 


D ylnamely vito BC, let there be drawen a pärallel inë DE cattyng the 
“ides A Cand AB in the-pointes E and D:T hen I fay firft that as BD. 
isto D A fois€ Eto E A. Draw aline from Bto Eg alfo from Cto.D:Wher 
fore (by the 37- of the firft ) the triangle BD-Ej; equal ‘pnto the triangle CD: 
E: for they are fet vponone andthe fame in EB; ‘and ave contaiked aithin 

AEP I ty COE Bey) PRI N 


ip te H acertaineother triangle AD Be Now). vi 
thinges equall Chy the 7.0f the fifth) hane to k 
one felfe thing one. and the fame proportion. : 
Wherfore as triangle BD Eis to} triangle ` 
AD E foisj triangle C D E.to the triangl 
ADE But asy triangle BD E isito$ trian. . 
gle:A DE, fois 5 bafeB Dto 5 bafeD A(by A 
the firft of this booke: )Eor.they'are bnder one - J 
and the felfe fame toppe namely, E and thers pa 


fore avevnder one and the fame altitude. And >: 7 ECL Pht 


bythe fame reafon asthe triangle € D Bis to the triangle ADE, fo is the lyne, 
CE tothe hmeE A. Wherfore (by the 11. of the fifth) as the line B D isto-the, 
Eime D 4 ;fo isthe line€ Eto the lneB As al ree ee A A 
Gutnow fuppofe that in} triangle ABC the fides A Beg A C be cut propora, 
tionally foy as BDisto D Afo let CEbetoE Ayer drawa line from D to E; 
Then fecondlyI fay j the line D Eis a parallel to $ hneB C.For thefame order 
of conftruEtion being kept for ý asB Dis to DA, foisC EtoE A, butas BD 
isto D A fois} triangle BDE tos triangle AD Elby the vof the fixt eo as. 
CE isto E A,fo( byy fame )is the triangle CD E toy triangle AD E:therfore 


a ae 


(by the 11- of the fifth Yas the triangle BD Eis to the triangle AD E, fois the 


` triangle CD E to the triangle A D-E.Wherfore either of thefe triangles BDE 


and CD E haue to the triangle AD E one and the fame proportion:Wherefore 


| (oy the 9. of the fifth) the triangle BD E is equall vnto the triangle C D By 


and they are vpon one and the felfe bafe namely, D E.But triangles equall and 
fet vpon one bafe are alfo contained within the fame parallel lines ( by the 39: of 
the first.) Wherfore the line D E is yuto the line BCa parallel. If therfore to a» 
ny one of the fides of a triangle be drawn a parallel line; it cutteth the other fides 
of the fame triangle proportionally. And if the fides of a triangle be cut propore 

tionally, a right hne draiven from feEtion to fection is parallel to the ‘other fide 
of the triangle : which thing was required to be demonftrated. 
e Í Here 


of Euclides Elementes. Fol.157. 


co T oT gp ere-alfa Floffates addeth a Corollary 0 a. 
> Afa line parallel. to one of the fides of a triangle docut she triangle,it Shalt cut of from the. 
whole triangle atriangle like to the whole triangle. For as it hath bene proued it deui-° 
deth the fides proportionally.So that as E C isto E Afo is BD to D A, wherfore ` 


by the 18 ofthe fifth,as A Cis to AE; fo is AB to A-D.Wherfore alternately by 
the 16; of the fifth as: A Cis.to A B,fois A Eto A D: wherefore in the two: trian* 


A Corollary 
added hy 
Fixffates. 


gles EAD and C.A B the fides about the conimon angle A.are proportional. The; 


ayd triangles alfo areequiangle. For forafinuch.asthe right lynes AE C and A, 


DB do fall ypon the parallel lynes E D and.C B, therefore by the.29. of the firt 
they make the angles A E D and A D Bin the triangle A D Eequall to theangles 
AC Bandt AB C in the triangle A C B. Wherefore by the fit definition of this 


booke the whole triangle A B C is like vnto the triangle cut ofA D B.. 


Ifan angle of a triangle be deuidedintotwoequall partes,and 
if the right line which denideth the angle. deuide alfo the 
bafe : the fegmentes of the bafe fhall bein the fame proportion 
the one to the other , that the other fides ofthe triangle are, 
Ani if the fegmétes of the bafe bein the fame proportion that 
`s theother fides of the fayd-triangle are: a rightdrawen from 
__ the toppe ofthe trianglento theta, fall deuide the an 


Arar 


Gne B A fhallconcurre with the line C E( bythe 5. 

peticion) for that the angles EBC and BC Eare: 
lefse then two right angles. For the angle EC Bis . 
equall to thé outwarde andioppofite angle ADB... 
(hy the29. of thefirft.). And the two angles AD.. 


4 


Band D B A of the triangle BAD are leffe then 


tery 


two right angles (by the 17: of the firft) Now fore 3 Tiaa T a 7 
afmuch as vpon the parallels: D and E.Cfalleth the right line AC, therefore 
sda ed daa á i pan | ( by - 
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onsin iow. 


Demonftraq 
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_ fore bythe 9: of the fifth). A Gis equall unto AE. Wherfore alfo(by the 


CAE ae EO ee A a tak ee one $ y bg Aiert b h Lia Pots ork eet es eee a Py as 
, tion the one to the other that the other fides of the faid trian gleare. And if the 
Warren f the bafe bein thè fame pro örtron that te oth y fide of the Jaya 

segmentes of the bafe be in the fame proportion that the other fides of the Jay 


È 


by the29. of the first) theangle ACE isegualbntothemgle C AD. But ne 
to the an gle CAD is the angle BAD füppofed to be equall .Wherfore theans 


et Bo 
7 T 
IA, P he me 
: viis au A 


ARAA eae > AAN fe a oes AA OF ak eee 
gleB AC is byy risht line AD denided inito two ~ 


eguall partes.For the fame order af con/truétion vee Pps oe ee 
Soy SSE Vig Sk Oe ee ote Sar mt Bett th aA ee bus 4% 
mayning , for thata BD i to DC fois BA H ‘en a 
WA C, butas BD isto DCO fois BATE AE (bys. OLIN t 
the>-ofthefixt for bntoone of the-fides.of tbe ores foh y 


ESJoisB Aro AB (by the rr. of the fifth) Where BBE 
thefurft) the angle AEC is.eguall'ynto the angle ACE, but the angle. d EC 
(dy the 29.0f the first) is equall nto the outwardangle BAD : and the angle. 
AC Ets equall ynto the angle CAD which is alternate onto him ‘wherefore’ 
the angle B AD is equall dnto.the angle C AD. Wherfore the angle BAC is 
Barish anD denided into two equall partes Whereforeifan anole of 
Tridligle be denided into tivo egual partes, and ifthe right line’ “which denidech 


> 


Yhevanole cut alo the bafe, the [ezmentes of the bafe hall be in the fame propore 


“ms 


‘triangle ave,avight line drawen from the toppe of the trianglewnto the fection 


deurdeth the angle of the triangle into two ARAN partes, * 82078 = 3. tke Wt 
U pew. ae Gat {Mel on “Le Gln A oS p06 Ne Dee Se lie oy 
oZ © This conftruction is the halfe part of tha Gnomical figure defcribed in rhe’ 435 


x : A ; pers pemean OL BT ce BUC pe any pe e SES 
>. propofition of the firtt booke;which Gnomical figure iS of great v{e in a maner in 
ar all Geometrical demonftrations,“: Clan, FEO eS Di ee eae, 
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-of Euclides Elementes. Folas8. 
W ppofe that there be tiwo equiangle triangles. ABC and DCE: and 


f J 
ENZ a let the angle A BC of the one triangle, be equall bntoy angle DCE 
TNA Fol of the other triangle,and the angle B AC equali vn toy angle C DE, 

=S and nioreouer, the angle ACB equall onto the angle DEC. Then 
‘TL fay that thofe fides of 5 triangles A BC, DC E, which include the equall 

angles are proportional and the fides which are fubtended ‘vnder the equall ane 

gles are of like proportion. For let two fides of the fayd triangles, namely, twoof Conftrattion, 
thofe fides-which are fubtended nder equal. angles : as for example the ‘fides 

BC andC E, be fo fet that theyboth make one right line. And becaufe the ane 

gles ABCE AC Bare loffe then two right angles( by the 17+ of the first): bat 

the angle ACBises | We T i C43 

quall ‘onto the, angle Pinna | 
DEC: therforey ane 
gles ABC DEC | 
are leffe thé tworight 


angles. Wherefore the 7 / : 4 iis 
linesB Ais ED bes / i a 


ae 


ing produced Will at 
the length meete toges fh 
ther. Let them meete 5 


and ioyne together in j | iit wv) | 
the poynt F. And becaufe by fuppofition the angle DC E is equall ynto the ane Demonftre- 
gle ABC , therfore the line BF is (bythe 28. of the first) a parallell nto the °°” 
line C D. And forafimuch as by fuppofition the angle ACB is equall ‘onto the 
angle DEC , therefore againe( by the 28. of the first )the line A Cis a parallel 
‘pnto the line F E. Wherefore FAD Cis aparallelogramme . Wherfore the fide 
FA is equal ynto the fide DC: and the fide AC Ynto the fide E D (by the 34. 
of the firft). And becaufe vnto one of the fides of the triangle B F E, namely,to 
FE is drawen a parallell ine AC, therefore as B A isto AF, fois BC toCE 
(by the 2. of the fixt) . But A Fis equall vnto C D. Wherfore (by the 11, of the 
fifi) as B Ais toC D, fois BCtoC E, which are fides fubtended ‘onder equal 
angles Wherefore alternately (by the 16. of the fift )as A Bis toBC, fois DC 
toC E. Againe forafmuch as C Dis a parallell nto B F, therefore againe ( by 
the 2.0f the fixt Jas BC isto CE, fois FO to DE. But FD is equall ynto 
AC. Wherefore as BC isto CE, fois AC to DE, which are alfo fides fub» 
tended ynder equall angles .Wherfore alternately (by the 16. of the fift as BC 
isto CA, fois C Eto ED. Wherfore fora/much as it hath bene demonstrated, 
thatas A'B is vnto BC, fois D (vnto CE: but as DC is nto CA, fois 
CE dnto ED: it followeth of equalitie (by the 22. of the fift) that as BA is 
“pate A (fois (D vnto D E.Wherfore in equiangle triangles „$ fides which 
include j equall angles are proportionall : and $ fides which are [ubtended vnder 
the equall angles are of like proportion: which was required to be demonStrated.. 
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isequall pntothe triangle GEF : andthereft ofthe angles of the one triangle 
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If two triangles bane their fides p 


4\ 


are equiangle,and thofe angles inthe are equall,under w 

are Jubtended fides of like proportion. 
fire AY ppofethat there be tipo triangles ABC, D E F haning their fides 
ia proportionall,as A-Bisto' BC, fo let D Ebe to E F:e5 as BCis to AC, 
= folet BE beto D F: and moreouer,as‘B Ais to AC, folet ED be to 
DE. Then I fay,that the triangle ABCis equiangle nto the triangle D E F: 
and thofe angles in them are equall bider which are fubtended fides of like pror 
portion that 1s, the angle A BC isequall onto the angle D EF: andthe angle 
BCA vnto the angle E F Dand moreoner,the angleB AC toñ angle EDF, 
V pon the right line E F,and nto the pointes init Ees Fdefcribe( by the 23:0f 
the first) angles equali vnto the angles ABC we ACB, which let be FEG and 
E FG namely, let the angle FEG be equall vnto the angle ABC, and let the 
angle E EG be equallto the angle ACB. And forafmuch as the angles ABC 
and AC Bare leffe then two right angles (by the 17.0f the first): therefore alfo 
the angles FEGand EFG are leffethen two right angles. Wherefore (by the 
s.petition of yfirft)y right lines EG io FG fhall at5 length concurre. Let the 


roportionall, the sehen 
ich 


_ concurréin the poynt -G . Wherefore EFG is a triangle . Wherefore the angle 
i ae. ` 


vemayning BAC.is équall'vntothe angle remaya 

ning EG F .(-by the firft Corollary of the 32. of the 

firjt).Wherfore the triangle AB Cis equiangle Yne. vw 
tothe triangle GE F.Wherefore in the triangles \ “ 
ABCand EG F the fides, which include the equal LAI 
angles (bythe 4. of the fixt )are proportional and ye ge HN 
the fides which are fubtended "onder the equall ane 
gles are of like proportion. Whereforéas AB is to 
‘BC, fois GE to EF. But as AB is toBC, fo by 
Jäppofition is DE to EF. WhereforeasD Eisto -, A 7 


w 
a 


EF; fois GE tok F( by the 11.0f the fift).wheree 

pat ie of thefe DE and E a AR EFone — \ 
and the fame proportion. W herefore( by the 9. of the 

Pfft) D Eis equall'vnto EG . And by the fame reae Z 
fonalfo:D Fis equall vnto FG . Now forafinuch as 


- ' 


D'E isequalltoE G and E Fis common'pnto them both , therefore thefe two 
fides DE @ E Fare equal vnto thefe two fides G Eand E F, and $ bafe DF 
isequall ynto the bafe EG . Wherefore the angle DEF ( by the 8. of thefirft) 
isequnll’ynto the angle GEF: and the triangle D EF ( by the 4.of the first) 


arẹ 


of Euchides Elementes. Foliis. 
ave egnall yato the rest of the angles of the other.triangle the one to 3 other , Diis. 
der-which are {ubtended equall fides. Wherefore the angle. D FE is equal ne, 
tothe angle GF E: andthe angle. E D F ‘nto the angle EG F. And becaufe 
theangle E ED is.equall'ynto the angle GE F: but the angleG E F is equall 
yntothe angle (A BC: therefore the angle. ABC is alfoequall onto the angle 
RED .:And by the [ame reafon'the angle AC B is equail vntoj angle D FE: 
and moreouer the angle B AC nto the angle ED F. Wherefore the triangle. 
ABC is equiangle Yuto the triangle D EE . If two triangles therefore hane, 
their fides proportional the triangles fhall be.equtangle, ex thofe.angles m them, 
fhall be equall, vnder which are fubtended fides of like proportion: which was. 
required to be demonftrated. ae Bey AUS Drea 


SaThe 6.Theoreme. » The 6.Propafition. 


Ifthere be two triangles wherof the one hath one angleeguall 
to one angle of the other <r the fides including the equall an> 
gles be proportionall : the triangles fhail be equiangle, and 


thofe angles in them fhall be equall, ynder which are fubten- 


3 ` ded fides of like proportion. ae 


SEE V ppofe that there be two triangles ABC, and D E F, which let hant 
[Ssyithe angle BAC of the one triangle equall ynto the angle ED F of the 
other triangle, and-let the fides including the equall angles be proportio= 
nal thatis, as B Ais to AC, fo let E D beto DF. Then I fay, that5 triangle 
ABC is equiangle vnto the triangle DE F: and the angle A BC is equal bne 
tothe angle D E F, and the angle A C B equall puto the angle DFE which 
angles are fubteded to fides of like prow. ° A o, ina i 
portion .Vnte thé right line D Fand © ; l 
to the poynt init D ( by the 23. of the 
first) defcribe vnto either of 9 angles 
BAC and ED F,an equall angle 
FDG. And vnto the right line DF, 
and vnto the point init F (byj fame) - 
defcribe vnto J angle AC Banequall -+ 
angle DEG. And forafmuch as the. => 
two angles BAC and ACB, are(by - 
the 17. of the firft) leffe then two right 
angles: therefore alfo' the two an oles 
ED Gundy DFG, are:leffe thn °°. oe —* 
two right angles Wherfore 5 lines D Ges FG being produced fhallcõeurre (by 
the s petition ). Let'thë concurre in the point G. W, herefore D FG is a triangle. 
n. Oo. Wherefore 


y 


D, 


G 


Confirnbliox, 


~The fixth Booke 

Wherefore the angle remaining AB Cis equall vnto the angle remaining DGE 
(by the 32. of the firft). Wherefore the triangle A BC is equiangle nto the tric 
angle DG F. Wherefore as B Ais in proportion to AC, foisG D to DF Ay 
the 4. of the fixt ). But it is fuppofed, that as B Ais to AC, fois ED to DF. 
Wherefore (by the 11. of the fift) as E Dis to DF, fois GD to D F. Wheres 
fore (by the 9.0f the fift) ED is equal ynto DG. And DF is common nto 
them both. Now then there are two = a deal Seed Panel 
fides ED and DF equall vntotwo ` 
fides GD and DF: and the angle 
ED F (by fuppofition ) is equall nto 
the angle G D F. Wherefore ( by the 

4. of the firft ) the bafe EF is equall * 
duto the bafe GF „and the triangle 
DEF is ( bythe fame ) equall vnto 
the triangle G D F, and the other ane 
gles remayning in them are equall the 
one to the other, ynder which are fube 
tended equall fides. Wherefore the ane 
gle DEG is equall vato the angle 
DFE: and the angle DG F dnto the angle DEF. But the angle D FG is 
(by conftruction ) equall yntoy angle ACB. And the angle DG Fis as it hath 
bene proyed, equall toy angle AB C.W herfore alfo$ an gle AC Bis equallynto 
the angle D FE. Andj angle ABC is equall tothe angle D EF. But by fupe 
pofition theangle BACis equall vnto the angle EDF. wherefore the trie 
angle ABC is equiangle pnto the triangle DEF. If therefore there be 
two triangles, whereof the one hath one angle equall to one angle'of the other, 
and if alfo the fides including the equall angles be proportionall : Peay fal the 
triangles alfo be equiangle, and thofe angles in them fhalbe equall onder which 
are fubtended fides of like proportion: ‘which was required to be proued. 


$mT be 7.Theoreme. The 7. Propofition. 


Jf there be two triagles,wherof the one hath one angle equal 

to one angle of the other and the fides which include the other 
angles be proportional, and if either of the other angles re: 
mayning be either lefe or not leffe then a right angle:the [bal 
the triangles be equiangle, and thofe angles inthem [ball be 
equal, which are contayned ynder the fides proportionall. 


of Eachides Elementes. Fol.160. 


| ppoferbar there be two triangles AB Cand D EFE, which let haie 
SE sone gle ofthe one equall to one arigle of the other namely ; the angle 
SS KAB AC egual vnto'theaiigle ED F. And let the fides which include 
CASE thé other angles, namely, the angles AB Cand DE F be proportio- 
Halli fo that'as ABis to B.C, folet D E beto EF. And let the other angles re« 
mayning; namely ;-ACD.and DFE be firft either of them lefe then a right 
angle. T hen Lfaythat the triangle A B Cis equiangle 'vnto the triangle DEF, 
And thatthe angle A BC is egual onto thën > 6 8 Vn a a 
gle D E F namely, the angles which are contats * 
ned binder the fides proportionall, and-that the = JN 
angle remayning namely,9 angle C is egual bne | > 
to.the angle remayning sndmely,toyangle F.For | > 
first the angle AB Cis either equall to theans | ~~ \ 
gle D EF or els ynequall. If the angle ABC be 
equall to the angle D E F,then thé angle femai- ARSTE 
ning namely, ACB, fhall beequall to theangle L A Le e 
remayning DFE (by the corollary ofthejz.0f® . S E w 
the firft) And therfore the triangles ABC and DE F are equiangle. But if 
the angle A BC be ynequall vnto the angle D E F;then is the one of them grea 
ter. then the other. Let the angle A BC be the greater and vnto the right line A 
Band vnto the point in it B( by the 23. of the firft.) defcribeynto the angle D 
‘EE an equal angle AB G: Arid forafmuch as the angle Ais equall vnto the 
angle Dand the angle A BG is equal vnto the angle D E F, therfore the ans 
“gle remayning A G Bis equall’ynto the angle remayning DFE (by the corole 
lary of the 42.0f the firft.Wherfore the triangle ABG is equiangle nto the tris 
angle DEF. Wherfore (by the 4. of the fixth ) as the fide A Bis to the fide B 
-Gz fois the fide D E to the fide EF. But by fupppofition the fide D E is to the 
fide E Fas the fide A Bis to the fide BC. Wherfore (by the 11. of the-fifth ) as 
“the fide A Bis to the fide BC ois the fame fide. AB tothe fide BG. Wher 
fore AB hath to either of thefe B Cand BG one and the fame proportion’, and 
therfore (by the 9. of the fifth) BC is equall vnto BG. wherefore (by the s. of 
the firft Jy angle B G Cis equall vntoy angle BCG : but by fuppofition 9 angle 
BCGis lefe then aright angle. Wherfore the angle BG Cis alfo. léfse then a 
right angle. Wherfore (by the 13..0f the firft ) the fide angle nto it, namely, A 
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«G Baisgreater then aright angle zand itis already proued that the fame angle is + 


equall ynto the angle F. Wherfore the angle F is alfo greater then aright angle, 


But it 1s Juppofed to be leffe which is abfurde. Wherefore the angle A BC isnot. -. 
“ynequall ynto the angle D EF -wherfore it is equall onto it. And the angle A - 
is equall ynto the angle D by fuppofition. Wherfore the an rele remayning names -- 
D;C is equall onto the angle remayning namely;to F (by the corollary of the 3z; 


“of the firft )wherfore the triangle AB Cis equiangle bnto the triangle D E F. 
- . But now fuppofe that either of the angles A C' Band DFE be not leffe then 
aoe F 0. j. aright 


The fecond 
part of this 
propoh tione 


~The sixth Boake 


aright angle.T hatis let either of them bea right-angle,or either of them grean 


© ter then aright angle: T hen I fay againe that in that cafe alfo the-triangle AB 
- Cisequiangle nto the triangle D E F. For if either, of them bea right angle, 
forafmuch as allright angles are (by the 4, peticion ) equall the one to the other, 


firaight way will follow the intent of the propofition. But if either of thembe 
greater then aright angle then the fame order of conftruétion that.-was before. 
being kept, “we may in like fort proue that the fide B.C is equall pnto the fide-B 
G.Wherfore alfo the angle BCG is equall'Ynto the angle BG C. But the angle 


— BCGis greater then a right angleW herfore alfo the angle BG C is greater thé 
` aright angle.Wherfore two angles of the triangle BGC are greater then two 


Conftratt ion. 


right angles: which (by the 17. of the firft, is impoffible.Wherfore the angle AB 
Cis not pnequall vnto the angle D E F. And therfore is it eqnall: but the angle 
Ais equall vnto the angle D (by fuppofition) Where zae ws 
fore the angle remayning namely,C isequal yatothe 
angle remayning namely,to F (by the corollary ofthe -~ 
32. of the first ). Wherfore the triangle A B Cis equite 
angle pnto the triangle D EF If therefore there be 
tivo triangles wherof the one hath one angle equal to 
one angle of the other and the fides which includethe® =. © 
other angle be proportional and if either of theother == ->> + g > = 
angles remaining be either leffe or not leffe then aright angle,the triangle ral, 
be equiangle,and thofe angles in them fhall be equall which are contained bnder. 
fides proportionall : which was required to be proued.. oes 


-$ The 8.Lbeoreme. ae be 8. Propofition.. 


Sfin arettangle triangle be drawen from the right angle va- 
tothe bafe a perpendicular line, the perpendicular line fhall 
deuide the triangle into two triangles like vnto the whole,and 
alfo like the one tothe other. sl Ae ee 


SV ppole that there bea relangle triangle ABC, whofe right angle 
Xf let be BAC: and (by the 12. of the fir/t) from the point Ato the Tne 


LOK B C let there be drawena perpendicular line AD, which perpendia 
== cular line let denide the whole triangle A BC. into. thefe two triane 


A 


» gles ABDand ADC. ( Notethat this perpendicular. line AD, drawen 
» from the right angle to the bafe, must needes fall within the triangle AB Ces 
„ Jo denide the triangle into two triangles... For if it fhould fall without ;then pros 
» ducing the fide B C nto the perpendicular line there Jhould be madea triangle; 
> Whofe outward angle bemg an acute angle, fhould be lef ethen the. inward and 
» oppofite angle whichis aright angle: which ts cotrary to the 16.0f the firft. Nese 


ther °° 


of Gnclides Elementes. Fol.t6te 

inary fer A Be AC: fr Sei der oo 
the felfe fame triangle phoisld not be leffe then tiwo right angles contrary: to the 
Jelfe Jame rr: of the firft “Wherefore it falleth within the triangle ABC): 
T hen'l fay, that ditberof these triane E g NS EES 8 aie 


aan 


‘gles ABD and AOC; are like vnto 
thewhole triangle ABC: and niores’ 
örer that they arélike the oe to thes fo} 
ther Firft that the triangle ABD is - J> 
__ Lhe vnto'thé whole triangle ABCis S fo = 
thits proned’-Fora/much ‘as (by thea! ows ` 
petition )the angle B A Gis equall pn By > , 
tothe angle ADB, for either of them ide 
isaright angle. And in the two triangles ABC and ABD the angle Bis 
common . Wherefore the angle remayning, namely, ACB is( by the Corollary 
_ of the. 32: ofthe firft jequall ynto the angle remayning namely to B A D.W here 
fore the triangle AB C is equiangle vuto the triangle ABD. Wherefore the 
fides which containe the equall angles, are( by the 4. of the fixt ) proportionall, 
Wherfore as the fide ('B-which fubterideth 9 right angle of the triangle AB C, 
is pnto the fide BA which fubtendeth the right angle of the triangle ABD, 
fois the fame fide AB which fubtendeth the angle Cof the triangle ABC, Yne 
to thefide B D which fubtendethy angle BA D of the triangle ABD, which 
`s eqnall ynto the angle C: and moreouer, the fide A Conto the fide AD which 
. fubténd the angle B common to both the triangles. Wherfore the triangle ABC 
is like vnto the triangle ABD (by the r.definition of the fixt ) . In like maner 
alfo may Wwe proue, that the triangle ADC is like vnto the triangle ABC. 
For the right angle ADC is eqnall to theright angle BAC tr the angle at the 
point Cis common to either of thofe triangles . Wherefore the angle remayning, 
- damel DAC is equall to the angle remaining, namely, to. ABC( byy.Corollas 
ry of the 32. of the first ) . Wherefore the triangles ABC er ADC are equiane 
gle. And therefore( by the 4.0f the fixt ) the fides which are about the equall dnie 
gles are proportionall. Wherefore as in the triangle ABC the fide B Cis to the 
fide C A, foin the triangle AD Cis the fide AC to the fide D.C: and againe, 
asin the triangle ABC the fide C A is to the fide AB, foin the triangle AD C 
is the fide CD to the fide D A - And moreonersas in the triangle ABC the fide 
C Bis to the fide BA, foin the triangle A D (isthe fide ( Ato the fide AD. 
Wherefore the triangle A'D (_ is like vnto thewhole triangle AB CW h erforé 
either ofthefe triangles AB D r AD Cis like bntog whole. triangle ABC. 
~~ I fay alfo, that the triangles ABD and AD (arelike the one to the other. 
For forafmuch as the right angle B D Ais equall puto} right angle A D C( by. 
the 4.petition Jand as it bath already bene proued,the angle B AD is equal pné 
tothe angle C: therefore'the angle vemayning namely, B is equall wnto the ane 


wh 


bj 


> 


hased 


Demousiras 
EA 


gk remayning namely toD A (C Chy the Corollary of the 32.0f the firft). Where i 


o.i. fore 


Confiradion, LEZ 


Demonstra- 
siano 


frit) Ana drawa right line from B toC : and by the 


>n ofthe triangle A BC namely, mtoj fideBC is draw. E 
> ena parallell line FD, it follometh by i 2.0fthis booke, 


whee wk Lhe fixth Booke* 
Sore the triangle ABD is equianglermto the triangle A D Co Wherefore gs 


the fide BD which inthe triangle AB D fubtendeth the an ele BAD is, onto 


the fide D A which inthe triangle ADC fubtendeth the angle C -which is é 
quall vato the angle BA D, fois the fide AD whichin§ triangle ABD fibe 
tendeth the angle B,ynto the fide D C-which in the triangle A D C fubtendeth 
the angle D AC which is equall vnto the angle B: and moreouer, Jaisthe fide 
B A vnto the fide AC which fubtende the right angles. Whereforet he triangle 

AB Dis ltke vnto the triangle ADC. If thereforein a re angle triangle be 
draiven from the right angle puto the bafe a perpendicular line the perpendicus 
dar line {hall deuide the triangle into two triangles like vato the whole , and alfe 
dike the one to the other : which ‘was required to pe proved. = = i l 


`- Hereby itis manifeft,that ifin a rectangle triangle be dra 
en from the right angle ynto the bafe a perpendicular line,the 

- fame line drawen is a meane proportional} betwene the feli- 
ons of the bafe : and moreouer,betwene the whole bafe and ei- 
ther of the fettions , the fide annext to the fayd fettion is the 
meane proportional. Foriswas proued, that as CD isto DA, fo 

is D Ato OB: and moreoner, asC Bisto B A, fois BA to BD: and 


a: 


finally, as BCis toC A, foisC Ato D. * 
cAright line being geuenstocut offic any part appointed. 


> yery Ei the right line geuen be AB. It is requis | A i 
Alsas red that fromthe Jame line AB becutof. `X 
y 


w” 


| 
EE part be apoynted to becat of From$ipaint | \ 
oo.) Adraw aright line AC making ‘withthe FLA 
line AB an angle: and in the line AC take a poynt at- 
all aduentures which let beD. And beginning at D put 
mito A D tivo equall lines D Eer EC (by the 2.0f the 


point D ( by the az.of the firft) draw nto BC a par 


ow 


Pe 


of Enelidés Eslementes. Fol.162. 
shatas E D isin proportion into D A; fois B FtoF A. But (by conftruttion) 


E Dis double to D A. Wherefore line B E is alfò double to the line E Awhere 
fore the line B Ais treble pnto the line AF. Wherfore from the right line genen 
AB, is cutofa third part appoynted, namely, AE; which ‘was required to be 


done... ! H a 
o Sa Then. Probleme. > The 19.Propofition. 


© Tadeuide aright line gent not denided, like vnto a right line 
-` genen beyng denided.: To R] wate : 


BMS V ppofe that the right line genen not deuided be AB, and the right lyne 

SSA cenen being denided let be AC.Itis required to denideS line AB which 
ge oTi denided like ‘ynto the line AC which is denided. S nppofe the lyne ConStraftiee. 

A C be denided in the pointes. D and E es let 9 lines A Bex AC fo be put that 

they make an angle at all aduentures, and draw a line from B to C, and iy the 

pointes D and E draw nto the line BC (by the 31. of the. fef ) two parallel 

lines D Fand EG: and by the point D nto 

the line A B(by the Jame ) draw a parallel line’ $ 

DH K Wherforeeitber of thefe figures FH 

and Fi Bare parallelogrammes.Wherfore the 

line D His equall vuto the line FG and the ` 

line H K is equall pnto the line G B. And bee 

caufe toone of the fides of the triangle DK 

C namely sto the fide. K C. isdrawn a parale.. 

lel line H E, therefore the line CE (by the 

2. of the fixt )is in proportion Ynta the line E - |.. 

®D as the tine K H isto. the line H®: but .. 

the line K H is equall yuto the line BG, and... x 

the line AD is equal vntothelineGFwher —— . EAE 

fore (by the 11. of the fift)as C Eis to ED fois BG toG FA lgayne becaufe 

to one of the fides of the triangle A G E namely to G E is drawn a- parallel lyne 

F D therfore the line ED (by the 2. of the fixth )is in proportion bnto the lyne 

D A,as the line G Fis tothe line FA. And it is already proued that as C Ets to 

ED fois BG toG EF. VV herforeasC Eis toE D, fis PG toG F andas E 

D is to D A fois G Fto F A. VV herfore the right line genen not denided pame 

ly, A Bis deuided like Yato the right line geien being deuided, whichis AC: 


Demonfira 
07 


“‘which~was required to be done.. . _ ‘ 
pi. E oe A ah lee eee A Corta 
i By this Propolition we may deuide any right line gegen aceordyng to the pro- Fiskates. 

D. iia tee "S b. e 4 wow Fi fa A eae JES, ? Oo.iiij. a “portion 


"p: 


pey d oom X he re} ay 3 wo w 
eis A -i TY ` ne fixt} Booke. os 


partion ofanyzight lynes geuen. Forlet thoferightlynes hanyig.proportion:be 
ioyned together diredtly,that they may.make all one right lyne; and thén-ieyne 
them to the lyne geuen anglewife.. And fö proceedé.asin the propofition, where 
you fee that the right line geuen A.B is deuided into theright lynes A F, FG and 
G Bwhich:hane the felfe faine proportion that the tight lines AD, DE, and 
EChave. E = e O e. RIF 


i By thisand the former propofition alfo may aright linegenen beeafily deui- 
Bythisaxd — dedinto what partes fo euer you will name.As ifyou will denide the line A B in- 
vf co three equali partes, Jet the lyne D E be made equal to thelyne AD, and the 
meyarighe — Wyne E C madéeqiall to the fame by the third of the firtt. And then ving the felfe 
lixebedesi- {ame maher of conftruction that was before: the lyne A Bhall be deuided into 
dedintowhae three equall partes.And fo of any kynde of partes whatfoeuer. = —_ 
partes foexer i na ae ak E i 
yon wik. 


7 nN, E E ES 
ae s D ‘all apie: = Wes 4 Mets ad act ae? 5 
MET ro” ! 


`~ 


Vee DSi U a WE RS By ET S ARAT Tha pei 
| ibe The 3. Probleme, The. Propofition. ` 


> 


-Unto tiworight lines genen, tofinde.a third in proportion 


was 


: with them, Lpa | b È + as j l el ra is r ag 


ConsbraGion. 


„èz Une AC (by the 2.0f the firft-) put an equall line BD; >; ERTEN 
=> oa and draw a lyne from B to C. And by the pointeD (by `€ \\ 
the 3.0f the firit )drawdnto thelyne BC a parallel — 
-Tyne D E; hich let concurre with the line AC in the | 
Demonjirs- , point E. Now forafmuch as vntoone of the fides of the ` 
M triangle ADE, namely, to D Eis drawne aparailel 
line BC: therfore as AB is in proportion mto BD, 
_ fo (b the z. of the fixt is AC ontoC E. But the lyne > 
‘BD is equall vnto the line AC. VV herfore asthe hne ` 
sA Bis tothe lne AC foisthe line AC to the line CE, 
¥Kherfore vnto the two right lines genen ABand AC . ‘aang Th E: 
gs found a third line € Ein proportia-with them: whith © © os = mai, 
~ Swasrequiredto.bédone.: © nmi n o= i ve ' M E 


yes 


K aera ra SERTE Ly.) ee 5 p Ta d aes Ee i z ` j r ec 
ISS iiie Aon sf Another way after Pelitarias. 


. _ Letthelines A Band B C be fet dire@ly in fuch fortthat they both make oneright 
Aa other iY Tine, Then fró the point A erect the lyne A D makyng with the iyne AB anangle at al 
after Pete adnentures, And put the lyne’A D equall tothelyne B C. And drawa right line from: 
nit’ ` DtoBwhich produce beyond the poynt B vnto the point E.:And by the point C draw, 
in 13 ¥ntothe lyne DA aparallel lyne GÈ concurring with the lyne D'E inthe point E,Fhen 
“Way tharthe line CE is the third line proportionall with the lines A Band i ia 

=, ss hs i afinuc 


r 


_ of Euclides Elementes. Fol.163. 


afmuch as by the 15. 0fthe firit, theangleB of ttie © 
triangle AB Dis equalltothe angle B of the tri- 
angle CB E,and by the 29, of the fame, the angle 
Ais equall to. the angle C, and the angle D to the 
angle E : therefore by the.4..of this booke A B is 
to D A,as BCis toC E, Wherfore (by the a1. of 
‘the fifth)A Bis to B CasB Cisto CE: which was 
required to be done. 


a A oiber way alfo after Pelitarins. 


~> Tet the lines ABatid BC befo ioyned toge- 


ther,that they may makearightangle, namely, A An tke 
BC. And drawea line from Ato C; andeffom che Piste 
elitartnss 


point C drawe vnto the line AC a perpendicular 
CD (by the 11. of the firt) And produce thelyne 
C D tillit concurre with the line A B produced yn- 
tothe pointe D. Then I fay that the line B Disa atan = 4 
third lyne proportionall with the lines AB and B ? - B A 
C : which thing is manifeft by the corollary of the 8,of this bookes 


Sap The 4. Probleme. The 12. Propofition. 


| Unto three right lines genen to finde a fourth in proportion 
with them. | 2 


Rane ppole that the three right lines geuen be A, B,C. It is required to 

N kd finde vnto A,B,C, a fourth line in proportio with them. Let there be 

Ws ied taken two right lines D Ew D F comprehending an angle as it fhall ConpmBion, 
~ "happen ,namely,E D PF, And( by thé 2.0f the first Yonto the line A put 

an equall line D G.And Dns . | . | 

tothe. line B( by the fame) D i i 
put an equall line G E. And. 
moreoner, pntoy line C put 
anequallline DH. Then — 
draw a line froG to And» | 
by the poynt E(by the 3rof ~ | À 
the firft) draw bnto the line © | 

GH a parallell line EF, °F 
Now forafmuch as vntoone — | 

-of the fides of the triangle Ls 
DEF, namely, vntoĝ fide E 

E Fis drawen a parallell line 

GH: therefore (by the 2.0f | 
the fixt ) as the line DG is to the line GE, fois the line D H to the line HF. 
ck” Ale . — Byt 


NO A 


| 
| 


Dewonfira- 
£162, 


E 


- A,B,C, is found a fourth line H F in proportion with them :-which was requia 


An other 
“Pay after 
Campane, 


Conftrntion. 


Demonfira- 
LN 


ude The fash Boke = 
But the line DG is equall vnto thetine A, andthe line G E is equall’ynto the 
tine B, and the line D Honto the line Cwherfore as the line Ais bntó the line 
B; fo isthe line C ynto the.line HF. Wherfore nto the three right lines genen 


ee ues, | ie ayar 


‘ea 


red to be done. 


44 


q An other way after Campane. | 


Suppofe that there be three right lines A B,B C,and B.D, It is required to adde vn- 
to them a fourth line in proportion with them. Ioyne A B the firt, with B D the third, 
in fuch fort that they both make oné right line,namely,A D.Andvpon the faid lyne A 
Bereét from the point B the fecond 5 Peterlee Xt (ee 
line BC making an angle at all aduen- ay > ee Fe et! 
tures. Anddrawaline from Ato C, s 
Then by the point D draw the lyne D 
E parallei to theline A C, which pro- 
duce yntill it concurre in the point E, 
with the line CB being likewife pro- ~2: 
duced to the point E, Then I fay that A ` 
the line B Eisthe fourth line inpro- © i 
portion withthe lines AB, BC, and 
BD: fothatasABisto BC, fo isB 
Dro B E. For forafmuch as by thé 15 
and 29. of the firft the two triangles 


ABCandD BE aréequiangle,therfore (by the 4,0f this booke) A BistoBC, asBD 


is to B E which was required to be done. | 
-U ST he 5. Probleme. © The 3.Propofition. 


 Vntotwo right lines geuen,tofinde out a meane proportional. 


Ta 


K- ppofe tke two right linesgenen tobe ABand BC. It is required bee 
Hayy twene thefe two lines A Band BC to finde out a meane line proportioa 

nall. Let the lines AB and BC be foioyned together that. they 
both make one right line, namely, A C. And vp- on eae 
on the line AC defcribe a femicircle A D Cand f 
from the poynt B raife vp vnto the line AC (by 
the 11.0f the firft ja perpendicular line BD cuta 
ting the circumference in the point D : and draw 
aline from A to Dand an other from DtoC. meai 
Now forafmuch as ( by the 31. of the Lbivd tbe” | Sra ca, Glee i CRG: 
angle in the femicircle ADC isa rightangle, | em 
‘and for that in the reétangle triangle ADC is drawen from the right angle 


D 


pnto the bafe a perpendicular line D B: therefore (by the Corollary of the 8.of 
the fixt ) the line D Bisa meane proportionall betwene the fegmetes of the bafe 
A Ber BCWherefore betwene the two right lines genen, A B 7 BC is found 
ameane proportionall DB: which was required tobe done. ==». z, 
—l eee a yen gq 4Proe 


of EnclidesElementes. = Fol hun 


amanaya T “gt APropofition added byPelitarins. `` 

ki A meane proportionall beyng genen to finde out ina line genen the two extremes. NOR A propofiion - 
At behouerh that the meane genen be not greater then the halfe of thelynegeuen. | -. added by Pe- 
Se | IT TEA NS sak Tauna i * SN E ae eps a , litaritsa i 


~~» Suppofe that the meane geuen be-4 Band let the right line geuen be BC, Itis re» 
quired in the line B C to finde out two extremes, betwene which A 2 fhal be the meane 
proportionall. So that yet the lyne A B be not greater then the halfe part of the line # 
C. For fo couldit not be a meane:Ioynethe lines 4B and B C dire@ly in fuch fort, that 
they both make one right line, name ee oa < _ 
ly, 4C. Then vpponthe line BC de- 
fcribethe femicirele B E C,And from 
the point A ere& ynto thelyne A Ca 
perpendicular line 4 D : which lyne 
AD put equal vnto the line 48.And 
by the point D draw vnto the line A : 
C2 parallel line D E, which vndoub- `z 
tedly fliall either cut or touch the fe- . a aes 3 
micircle,as in the point E,for that the line 4 D is not greater then the femidiameter, 
Then from the point E draw vnto the line B Ca perpendicular line EF (bythe 12, of 
the firit) Then [fay that the line B Cis fo deuided in the point F,that thelyne AB is-a 
meane proportionall betwene the lines B F and F C.. Which thingis manifett (by the 
31-0f Se third) & coroliary of the 8.of this booke. For the line F £ is equal to the line 
AD by the 34. of the firft, and fois equall totheline 4 B: then ifwe draw the ryght 
lines B E andC E, there fhall be made arectangle triangle B EC.And fo by the fayd co- 
rollary,the line B £ (hall be to the lyne F E (and therfore to the line 4B) as the line FE 
is to the lyne F C : which was required to be done, . 


-Fluffates putteth this Propofition added by Pelitarius asa corollary following 
‘of this.13.propofition. i ) ora i: 


Theg.Fheoreme.. The 14-Propofition. 


Fn equall parallelogrammes which haue one angle of the one 

-equall unto one angle of the other, the fides [ball be recipro- 
kall,namely,thofe fides which containe the equal angles. And 
if parallelogrammes which haning one angle of the one equal 
unto one angle of the other, haue alfo their fides reciprokal, 
namely ,tbofe which contayne the equall angles, they fhall al- 
fobeequal,-~ ar | 


1 FAV ppofe that there be two equallParallelogrammes AB and BC haning 


SY the angle Bof the one equall ynto the angle Bofthe other . And let the 
== lines D Band BE be fet direétly in fuch fort that they both make one’ oho 
ne namely D E. And then( by the 14.0f the firft) foal the lines FB and (tion. 


right line 
BG be fo fet that they fhall make alfo one right line, namely,G E. T henI fa 

that the fides of the parallelogrammes AB and BC j T > ah 
RA angles, 


angles, are reciprocally proportionall:-that isas BD is toB E foisGBto BF. 
Make complete the parallelogramme FE by producing the fides AF andCE, 
obo o tillttheyconcurre in the poynt FE. Now forafituch'as th e parallelogramme AB 
Demonstra- 1s (by [uppofition ) equal ynto the parallelogramme BC ; and there is a certaine 
sion ofthe other parallelogramme.F Ex therfore( by the.r,0f the fift.).as the parallelograme 
paee wie the paralleloeramme 4 Ee T a u 5 $ kis “< jose. Eating 
as the parallelogramme BC to‘ the pae: AS). 
Fallelogramme FE. But as the parale: : 
logramme A Bis to parallelogramme 
FE, fois the fide DB to the fide BE 
(by the firSt of this booke ). And (by the 
fame ) as the parallelogramme, BC is to 
the parallelogramme F E, fois the fide 
GB tothe fide BF. Wherefore alfo(by -i 
. the x1; of the fift) ds the fide D'Bisto* © | 
thefide BE, fois thefide GB tothe. ae “hee 
Jide BF. Wherefore in the parallelogrammes AB and BC the fides which cone 
tame the equall angles, are veciprokally proportionall : which ‘was firft required 
. tobe proved. . a ar a ha 
=, But now fuppofe that the fides about the equall ancles be reciprokally propors 
ee is tionall fo h 5 a fide D i to the fide BE. folet the fide E B be vote fe 
eheconnerfeof B E. T hen Lfay, 7 the parallelogramme.A Bis equall vnto5 parallelogramme 
gee. C E For for that as the fide D Bis to the fide B E fo is the fide G B to the fide 
D F: but as the fide D B is to the fide B E, fo( by the 1.0f the fixt )is the parallea 
logramme AB to the parallelogramme F E tand as the fide GB is to the fide 
B F, fois the parallelogramme BC to the parallelogramme FE. Wherefore alfo 
(by the r1. of the fift) as the parallelogramme AB is to the parallelograme F E, 
Jois the parallelogramme BC tothe Jame parallelogramme FE . Wherefore the 
parallelogramme AB is equall vnto the parallelogramme BC (by the 9:0f the 
fift). Wherefore in equall and equiangle parallelogrammes the fides which cone 
taine the equail angles are reciprokall : and if in equiangle parallelogrammes the 
fides which contame the equall angles be reciprokall, the parallelogrammes alfo 
fhall be equall : which was required to be proved. 


ae Og! beatae The 15. Propofition. 


` In equal triangles which haue one angle of the one equall une 

| boone angle of the other, thofe fides are reciprokal, which in- ` 
clude the equal angles. And thofe triagles which bauyng one 
‘angle of the one equal ynto one angle of the other, bane a 


of Enclides Elementes. Fol.165e 
their fides which include the equall angles reciprokal, are al- 
i) a a 


s 
ie 
2 


“be Fe we ASEE iN a a a ne ej 7 < yen ; i 
ESS Vppofethat therebe tivo equall triangles AB Cand AD E hauing one 
nt are, St aE | ECR eT es | iy 
ONG) angle of the one equall bnto one angle of the other, namely, the angle B 


AE 7'C equall onto the angle D AE. T hen I fay that in thofe mige A 
BC ant AD Ethefidés ‘phichineludeS-equal angles äre reciprokallie pae 
tionall thatsi asthe fide GA isto the fide AD s:Jo. ts the fide E A to the fide 


AB. For lety lines C Aand AD be fo put, J they both make direti one vight 
line. And fo alfo the lines EA and-ABo TD 

Siogl both make one right line bythe 14. f. oy xs a y 
the firft) And draw a line pom Bo D. B 

Now forafmuch as (by fuppofition) the Sx 
triangle A B Cis equall ‘bnto the triangle || 
ADE. And there is a certaine other thie ` 
angle B AD, vnto which the two equal’ 
triangles being compared it will follow by - 
the 7. of the fifth, that as the triangle AB 
E is vnto the triangle BAD, fois 9 trian: 


gle E A D tothe fame triangle B'A D. But as the triangle ABC is to the triads 
gle BAD, fo by the 1. of the fixth, is the bafe C A to the bafe AD: and asthe 
triangle E'A D'is to the triangle B AD fo (by the fame )is the bafe E A to the 
bafe AB. Wherfore (by the 11. of the fifth) as the fide C A is to the fide AD, 
fois the fide E A to the fide A B. Wherefore in the.triangles ABC and ADE 
the fides which include the equall angles are reciprokally proportional, = | 
But now fuppofe that in the triangles ABC and A D E, the fides which ine 
clude the equall angles be reciprokally proportional, fo that as the fide C A is to 
the fide A D folet the fide E A be to the fide AB. T hen I fay that the triangle 
A BC is equall ynto the triangle A D E. For agayne draw a line from B to D. 
And for that as the line C A ts to the line A D fois the line E A to the line AB, 
but as the line C Ais to the line AD fois the triangle ABC tothe triangle B 
AD andas the line E Ais tothe line A B fois the triangle EAD to, the trie 
angle B A 'D.Wherfore as the triangle ABC is to the triangleB AD fois the 
triangle EAD toy fame triangle BAD. Wherfore either of thefe triangles AB 
Cand EAD hane nto triangle BAD one andj felfe [ame proportion. Wher 
fore (by the 9. of the fifth ) the triangle A BC is equal nto the triangle EAD. 
If therfore there be taken equal triangles hanyng one angle of the one equal vna 
to one angle of the other ,thofe fides in them fhal be reciprokal, which include the 
equal angles:and thofe triangles which haning one angle of the one equall pata 
one angle of the other bane alfo their fides which include the equall an soley recie 
prokal fhal alfo be equall : which was required to be proued. 
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If there be foure right lines in proportion the relangle figure 
© eomprebended'vnder the extremes: sequal tothe veflangle 
__ figure contayned vader the meanes . dad if the rettangle fia 
. gure which is contained under the extremes, be equall unto 
` therettangle figure which is contayned “ynderthe meanes: 
`- then are thofe foure lines in proportion. Du ae aed” ae 
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Vppofe that there be foure right lines sn proportio namely,d ‘B,C D, 
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PRES l 
X z E and F: fo that asthe line AB is tothe lime C D, Jolet the line E be 

Q ZS) to the line F. Then L fay that the reétangle figure comprehended dne 
; der the extremes A Band F;is equall vnto the rectangle figure cons 
tayned vnder the meanes C D and E. From the poynt A (bythe 11,0f the firft) 
raife vp vnto the right line 2B a perpendicular line A G. And ( by the fanie) 
from the pomtC Ynto the right line C D raife bp a perpendicular line C H.And 
(by the 2.0f the firft) put the line AG equall yntothelme F and put alfo $ line 
CH equall nto the line E, and make complete the parallelogrammes GB and 
HD. Now for that by fuppofition as the line AB is to the line C D, fois the 
line E to the line F. But the line E'isequallnto.the line C H ethe line F vniz 
to the line AG , therefore as the line AB is to the line.C D fois the line CH 
tothe line AG. Wherefore in the ¢__ = = ~ Fe Ten 
parallelogrimes BG and DH the ` | Ws ett | TOA ae 
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equtangle parallelogrammes whofe. f 
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gles, are reciprokall, are alfo equal, ¢———-_—— 
(dy the r4-0fthe/ixt). Wherefore | | a 
the parallelogramme BG is equall 
nto the parallelograme D H. But 
ihe parallelogramme BG is that 
which is contayned Ynder the lines 
A Band F, for the line AG is put -€ m WIA 2, 
equall nto the line F.And the parallelogramme D His that whichis contained 
dader the lines C Dand E, for the line C His put equall vnto theline E.Whers 


fore the reltangle figure contained nder the lmes AB and F pss equall onto the 
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rectangle figure contayned bnder the lines CD and Es. es aay 
` But now fäppofe that the rectangle figure comprehended vnder the lines A B 
and F, be equall vnto the rectangle figure coprehended yndery lines C Dex E. 
-E ida Then 


of Euclides-Elementes. Foliigé. ` 


Then Tfi thar the foure right lines ABC DE and Bare proportionall that’ 
i as thetineA-B is to the veneC D fois the liie Eto the line F . T he fame ors 
der oftonfiruttion that-was before Dene kept; fora/much as that whichis cone 
tained vuder the'lines AB and Fis egaal pnto that whichis contained bnder 
the lines€ Dind Ehu that whieh 1s contayned vnderthelines AB and Fis 
the parallelogranimne BG forthe line AG is equall-vato the line Pvsdad thar 


alfo which is contained onder the lines C Dex E is the parallelogramme DE, seno 


for the line CHI is equall nto the line EW. hereforétheparallelogramme DG 
is equall onto the parallelogramme D A, ex they avealfoeguiangle: But inpas 
rallelogrammes equall cx equiangle the fides which indlade the equa Nanglesar€ 
reciprokall ( by the 14. 0f the fixt ). Wherfore as théline ABs to theline  D,. 
fois the line C Hto the line AG, but the lineC H is equall ynto the line Band. 
the line AG is equal vnto5 line F.Wherefore as the line Bis to the'lineC D, 
fois the line Eto the line F -If therefore there be foure right lines in proportion , 
the reéfangle figure comprehended vnder the extremes,3s equall tothe veéfangle 
figure contayned vnder-the meanes . And if the reétangléfignre whichis contais 
ned 'vnder the extremes be equal vnto the rettangle figure which is contained: 
ynder the nieanes fhe dre thofe.foure lines in proportion : “which'wasrequired. 
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< meane then are thofe three rightlines proportional, < 
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Lan ppofe that there bethree lines in proportion AB, C, fothat as His to 
ihe Rg fo let BhetoC. Then I fay that the reéfangle fienre comprebended 

“ynder y lines Aand C is equall ynto5 [quare made of the line B. Vito The fef 
the line B (by the 2. of thee ED OR? i oD part of this. 
Supt) putan egual line D. 
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A Corollary, 
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theextremes isequallyñtò the rectangle fi igure comprehended nder the meanes 
(by the 16.0f the fixt )W. herfor e that which is contained ‘onder the lines Aand 
Cas-equall ynto that which ts comprehended vnder the lines Band D. But that 
which is.contained vider the lines Band Dis the {quare of the line B, for the 
Line Bis equall ynto the line D. Wherfore the rectangle figure comprebided’ vn- 
der the lines A and C is eqnall vnto the heath thd ft the Se! B. T cow 

But now fuppofe that that ; : 


bnto the {quare made of the | 

line B: Then alfo I fay, that | 

as thé line Ais tothe line By}. y 
fois theline Bto the lyne. C T os wl Ae 
Thefame order of contirus | be Bas rS 
hion that was befores j beyn 1g ate | 7, 
kept, ford{much asy which wh ete, 
is contained Ynder-the bnes A BDC. A... 

Hand:C is egual nte the [quare whichis made of ie rie B. ‘But ae Wit 
which is made of the line B is that which is contained vnder $ lines Ber D for 
the line Bis put equall ynto the line D. Wherefore that which is contayned vne 
der the lines Aand Cis.equall vnto that whichis contayned vnder-the lines B 
and D. But if the reéfan gle figure comprehended vnder the extremes be equall 
bnto the rectangle figure comprehended vnder the meane lynes, the e foùre right 
dines hall be proportional (by the 16.of the fixth YW herfore as the line Ais to 
the line B fois the line D to the line C/But the line B is equall vato the lyne D. 
wherfore as the linie A is to thé lyne B fois B tothe line C. If therefore there be 
three right Lnes in proportion the rectangle figure comprehended pnder thelexe 
tremes is equall ynto the [quare that is made of the meane.And if the reffangle 
figure hich is con itayned ynder the extremes be equal onto the fquare made of 
the meane; then are chofe three- nsa lines ae “which was ial to 
be be demonfrateds l 
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Hereby we gather that enery right lyneis a meane proportionalll betwene enery two right 
lines which make a rectangle figure equal to the {quare of’ eas ig right Yue: 
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 thefides of Bkeproportion are. 


Vppolethe triangles like tobe ABCand DEF, buning the angle 
We Nes] B of the one triangle equal’bnto the angle E of the other triangle gs 
QB) 4 Bisto BC Jolt DE beto EF Jorhat kt BCer EF be fides 

ese of like proportion. I hen L fay that the proportion of the triangle AB 


‘C'vnto the triangle D E Fis double to the proportion of the fide BC tothe fide 
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'E F. Vnto the two lines B'Cand EF (by the 10.of the fixth) make a third: le 
in proportion BG fo that as B Cis to E F fo let E F be to BG;and draw a lyne 
from Ato G.Now forafmuch as A Bisto BC as D Eis to EF therfore altere 
nately( by the 16. of the fifth Jas AB is toD E fois BCto È F. Dut as BC Ms 
to EF fois EF to BG, wherfore alfo(by the A > Mth cle ok 
nof the fifth )as A Bisto DE fois E Fto\\ 
BG. Wherfore the fides of the triangles AB 
Ge DEF which includey equal angles are | \\ sl 
reciprokally proportionall. But if in triangles. We « 
haning one angle of the onéequall to one angle h 
‘of other; the fides which include § equail an= 
| ge ,berveciprokal,the triangles alfo(byy.15. + 
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Be fixth fhal be equally berfore thetriangle Poo O SE o, OR 
ABG Js egual ntos triangle D EF. And for j as3 line BC istos line EE 
Jois the line BF to§ line BO: but if there be three lines in proportion, the firj 
phail paneto thethird double proportion that it bath to the fecond ( by the 10. des 
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Finition of the fifth) therfore the line B Chath onto the line, B'Gdouble propore 


Yon that it hath to the line E È. But as BCistoB G fo (bythe 1, of the frxth) 
¥ che triangle A BC to the triangle AB GIy berfore thetiangle ABC is ynto 
The triangle ABG in double proportion thac the fide B Cis tothe fide EF. Bug 
the triangle A BG is equall tothe triangle D E Fivberfore alfo the triangle .A 
Bis Yuto the triangle D EF in double proportion that the fide BC is to, the 
Jide E F.herfore like triangles are one to the other in double proportion. that 
‘the fides of like proportion are: which was required to be proned. os," 
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aX F A bäning the angle at the pomt F equall to the angle at the p e point A wand 
Tan? he the angleat'the point G equali to the angle at EA point! B, and, the. ane 
* ‘leat the point FLequall toj angle at the point C: and fo oftl the reft, 
And moreouer, as the fide AB isto the fide B C »Jolet. the fide EG. be tothe 
fide OH ; y and asthe fide BC is to the fide CD, 0 let the fide GH be tothe 
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` Hereby alfo it is manife/t, hat if there-be three right lines 

¢ ET N T POO eee e i hal en . The fecond 

3 proporeionat asthe fuft isto thethird, fois the figure defcri- Corday. 
‘bed vppon the furft to the figure defcribed upon thefecond, 

Jo that the fayd figures be like and in like fort defcribed. 
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\ate Pari it is proued, that the proportion of the Poligonon fignré, ABCD Eto. 


0 ‘the PoligononfigureFG HKL is double.toy ¥ proportion ofthe fide AB 
A atothe fide EG. sail if (bythe rr. of thefixt) wnto the lines A Band FG 
| Ave takewthird line in proportion namely;MN the firft line namely A B 
a © fhall hanepnto the third line namely, to M N, double proportion that it, 
sos bath'to the Second line; namely; 3to FG (by ihah, definition of the fifé:) 
«sW herfor as line A Bis to the line MN; foi isthe reciline figure A B È 
«à: > tothe reétiline penrai F eo the the ane eee whines i an erin Mue 
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» Reblilne figures mahihi are liked vnto one and the fame rll 
“Tine figure, are alfo like ihe oneto ibe otber SAs - 


ra Vopoft there vA tiwo RA PAs: A dnd B He Pito the volte 
f fs uré C. Then I fay that the figure Aisa ifo Like ‘tonto the figure £ B.» 
For r forafmuch . as the efi igure Ais like: Yntö the he figure C itis alfor equis 
no, = angle’ ‘yntoit (by the connerfion 4 the efik Biss ue the efi uma 
ihe ehh Ji including t the equall angles . 


muchas the figure Bis like nto the - ~ 
figure l C, it is alfo (by the fame definis 
tion) equianglebnto it, and thefides 
about the equall aiigles are più iportio= ll 
nally Wrherfore both thefe figures A 
and B are equiangle ‘ynto the, figure. 
Cand the fides about the equal an roles are pobman. Wherfore( by the firft 
Bei) the figure A is equiangle vnto,the figure B,and the fides as 


> > boiit the equall angles are proportional, Wherfire the eni Bi is* hs Ynto the 
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Hise be foure right lines proportionall,che rettiline figures 
aljo defcribed vpon them beyne lyke,and in like forte fitnate, 
si fhallbe Proportional, And if the rettiline figures Y yppon them 
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of Cnclides Elenientés. Fol.17 00 
KAV profe there before ight tines A BEDJE Fal GTE; milis AB 
Š Dg COD folet EFEC H. And ypon'the lines A Band CD (by 
RSE pe 19-0 the fixth) let there be defcribed two rectiline: figures K'AB; 
and LC Dike the one to the‘othersand in like fort fituate: And vpon thelynes 


EFandG H (bythe fame) let there be deferibed alfotwo rettiline fieures MF 


ind N H like the one.to the other and in like forte fitnate: Then T fay that as 
the: figure KARIS MER Ry STA ees wore p UE 
to the figure LCD, 4 
fo is the figure MF 
Vnto the lines AB ; p 4 A dae See 
and CD (by the r1, = Pi 4 ain Ua NG 

of thé fixthjmakea ‘m Z= i oe a 
third lyne in propore ` i = E a a 
tion namely,0 ~and | a ) il 
yato the tines: E F a o ge ia, hb 
and G H in like fort 
make a third lyne in 
a line proportion, 
namely,P. And for  =—————- 
ihm astele AD ey n - 
is to the line CD, fo m al 

is the line E F to the aran Fri 
line G H but as the line C Dis to the line O fo is the line GH tothe lyne P 
Wherfore of equality (by the 22. of the fifth ) as the lyne A Bis wnto the line 0; 
fois the lyne E Fto the line'P.But as the line A Bis to the line O fo is the figure 
KA Bro the figure L CD (by the fecond corollary of the 20. of the fixth ).And 
as the line E Fis to the lyne P fo is the figure M F to the feure N H. Wheres 
Porelh y the:# j if the fifth Jas the figure KA ‘Bis tothe figure ECD, fois the fiz 
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< “ But now fuppofe that as the figure KA Bts to the figure LCD, fois the 
ft joure M F to the figure N.F then I fay that asthe line A Bis to the line CD, 
foisthe tine EF tothe line GH: As the line ABistothé lyne CD, fo (by ‘the 
12. of the fixth) let the lyne E F be to the line O'R, and dpon the lyne O'R ( by. 
the 18. ofthe fixth’) defcribe-ynto either of thefe figures M Fand N H alike fie 
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guresandin like fort fituateS'R. Now forafmiuch as the hie AB is to the line 
ED, Jois the hyjne EF to the line OR and vpon the lines ABandC ® are de: 
Jeribed twe figures lyke,and.in like fort fituate KAB and LCD sand vou the 
lines E Fand'O R are deferibed alfo two fioures like, and intike fort finite MÉ 
£ and SR therfore as the fi gure KA Bis to the figureL CD; [ois thefeure 
MEF tothe figre SR: :wherfore alfo (by the ir: of the fifth as the ft omre ME 
is to the FENES R, fo isthe figure MF to the figure N H swherforé the ficuve 
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MF hath to either of thefe figures N FL and SR one and thefame proportion, 
wherfore by the 9.of the fifth,the figure N FL is equal 'ynto the figure S R.And 
itis Yntoit like and in like fort fituate. * But in like'and'equallreétiline figures 
beyng in like fort fituate the- fides of like proportion.on ‘which they are defcribed 
areequall. Wherfore $ line. G His equall vnto,theline QR. And:becaufe as the 
lyne A Bis to the line C D fò is the line E F tothedine QR ,but the line Q Ris 


` equall'vnto the line G H therfore as the line AB is tothe line CD afo is the line 


EF tothe lineG H. 


An afsanpte 


- beequall and like andas HGistoG 


ae ee) 


If therefore there a 
be foure right lines 
proportional , the. 
rectiline figures al- 
fo defcribed dpon 
them beyng like and 
in lyke fort fituate 
fhall be proportional 
And if the reétiline 
figures bpon them 
defcribed beyng like 
and in like fort fitu- 
ate'be proportionall, 
thofe right lines alfo 
hall be proportional: 
which ‘was required ` T. 


$a An Afumpt. | 
o An dnow that z like and ana s ies io in like fort fituate, the fides of 
like proportion are alfo equall (-which thing was before in this propofition taken 


as graunted ) may thus be proued. Suppale J oa ea a 3 Ki: S R 
N folet R QO be to Q Sand le an 


, QR be fides of like proportion. T hen I fay that the fide R Q is equall vnto the 
_ fideG H. For if they be vnequall the one of them is greater then the other, let 


the fideR Q be greater then the fide H G. And for that as the line R Q is to the 
line gs fois fr line FIG to the line G.N,and alternately alfo (by the 16.0f 
the fifth ) as the line R.Q is to the line HG, fois the line Q Sto thelme GN, 

but the line R Q is greater then the line HG.wherfore alfa the line Q Sis grea 
ter theny line G N.Wherefore alfay figure RS is greater then the figure HN: 


=. but( by fuppofition Jit is equall vn to itywhich 1s impofible.Wherfore 5 line QR 


is not greater then y line G H. In like forte alfo may we proue that it is not lefSe 
thenit , ‘wherfore it is equal pnto it: which was required to be proued > 


of Euclides Elementes. Fol.7te 
Fleffates dem onilrateth this fecond part more briefly, by the firft corollary of the 20,ofthis boke, thus. Az other demés 
Foraimuch as the rettiline figures are by {uppofition im one and the fame proportion,and the fame pro* ration of the 
portion is double to the proportion.of the fides AB to G D,and EF to G H(by the forefaid corollary)- fecond part af- 
the proportion alfò of the fides'fhall be onc and the f-lfe fame (by the 7. common fentence) namely, “yer Flufates. 
the line A B fhall-be vnto the tinèg D as the line E F isto the line GH. i ie 


OO uge The 172 Theoreme. * Lhe 23. Propoftion. ` 
Equiangle Parallelogrammes haue the one tothe other that 

“proportion whichis compofed of tbe fides. | 
Q ppofe the equiangle Parallelogrammes to be AC and C F, haning the 
if DKA BCD of the one equall tothe angle ECG ofthe other T henI 
es ay thatthe parallelogramme AC is‘bnto the parallelogramme CF in ™ 
that proportion which is compofed of the proportion of their fides that is ofthat o; .. 
which the fide BC hath to the fide C Gand of that which the fide DC hath to 

the fide CE. Let the lines B C andC G be fo put that they both make one right 

line (by the 14.0f the firft).Wherefore A ne Dae 

(by the fame) the lines DC andC E’ ar 
fhall make alfo one right line. Make 
complete the parallelogramme DG by 
producing the fides AD and FG till 
they concurre in the point H, and let 
there be put a certaine right line K. 
Audas the line BC is tothe line CG, . . 
fo (by the 12.0f the fixt) put vnto the + 
line K a line'in'the fame proportion | n 

which letbe L: andas DCistoC E, | | ji E il | 
fo.vnto L: putaline in.thefameproe K U M | ys # Sod 

‘portion namely MC: Wherefore the proportions of the lines K to Land L'to M, 

are one andy fame with the proportions of the fides BC to C Gand D Cto € E: 

but the proportion of K to M is compofed of the proportions of K to L,e L to Demontre: 
M : Wherefore the proportion of K to Mis. compofed of the proportions of the tion. 
fides BC toC Ger ECtoCD. And for that as the line B Cis to the line CG, 

fois the parallelogranme AC to the parallelograme C H (by the 1. of the fixt). 

But as the line BC is to the line CG, fois the line K tothe line L. Wherefore 

alfo( by the rr.0f the fifi Jas the line K is tothe line L, fo is the parallelogramme 

AC tothe parallelogramme C FI. Againe, for that as the line D Cis to.the line 

CE, fois the parallelogramnie C H to the parallelogramme C F : but as the line 
D Cis to the line CE, fois the line L tothe lineM : Wherefore alfo(byj fame) 
as the line Is is to the lne Ms fois. the parallelogramme C.H to the parallels =... 
rasime C Fs And forafmnch-ds itis proved ,thatas thelineK ds to theline L, ` 
‘ois the parallelogramme A.C to the parallelagramme CEL, and as the line Eis - 
tothe line M; fois the parallelogramme CFA tothe parallelagramme CE'sthers 
fore of eanalitie (hy the 22.0f the fift.) as theline K 1s to the lime M, fo ii the paz . 
Fallelogramnte.A-C to the paralielogramme CF . But as it hath before benë pide 

Hed the proportion of the line K to the line M, is okt edof the pro Pane of 

A the 


sAn other 
demonfiratzon 


after flufSates. 


Demonfrrarion 


of this propofitie `I) 


wherein ss firt 
prowed that the 
parallegramme 
EG is like to the 
whole parallelo- 
grane ABCD, 


| 


The fixth Booke >. . 
the fides 'BCtoC G, and DC to C VERNE herefore alfo, the proportion of th ? pë 
rallelogramme A Cto the parallelogramme C F is compofed of the proportions of 
the fides BCtoC G, and DCtoC E., Wherefore. equiangle parallelogrammes 
baue the one tothe other that proportion which is compofed of the proportions 
of the fides : which was required to be proved. 2 


Flgfates demonttrateth this Theoreme without taking of thefe three lines, 
K;L,M,atter this maner. _ MIN ' p w 


i 


Forafmuch as(fayth he) it hath bene declared vpon the ro. definition of the fift 
booke, and fft definition of this booke,that the proportions of the extremes confift of 
the proportions of the meanes,let vs fappofe two equiangle parallelogrames A B GD, 
and.G E7 J,andletthe angles at the poynt Gin eyther be equall. And let the lines BG 
and GJ be fet dire@ly that they both make one Pa J 
right line, namely, BGI, Wherefore EG D alfo 4 ine Tal 
fhail be one right line bythe conuerfe of the 15. 
ofthe firit. Make complete the parallelogramme _ 
GT. Then I fay,thatthe proportion ofthe paral- ` 
lelogrammes 4 G & Gis compofed ofthepro- | 
portions of the fides B Gto Gand DG toGE, 
For forafmuch as that there are three magni- 
tudes, 4 G,GT,andGZ and GT isthe meane of 
the fayd magnitudes : and the proportion ofthe > . E' 
extremes 4G to G7 confifteth of the meane pró- : “ait 
portions (by the 5.definition of this booke) namely,of the proportion of AG toG T, 
and’of the proportion GT to GZ: Butthe proportion of 4G to GT is one andthe 
felfe {ame with the proportion of the fides B G toG I ( by the firft of this booke) , And 
the proportion alfoof GT to GZ is one and the felfe fame with the proportion of the 
other fides,namely, D G to G E (by the fame Propofition) . Wherefore the proportion 
ofthe parallelogrammes 4G to C Z confifteth of the proportions of the fides BG to 
Gl,and DCtoGE, Wherefore equiangle parallelogrammes are the one to the other 
in mg proportion which is compofed of theyr fides ; which was required to be 
proued, l 


PER 


| 


Z 


~ toT he 18. T heoreme. The 24. Propofition, 


Tn enery parallelogramme, the parallelogrammes about the 
dimecient are lyke vato the whole and alfo lyke the one to the 
other. a eee hee ~ 


TR Vppofey there bea parallélogramme A BCD,and let the dimecient 
RS . mS) eherof: be AC: and let the parallelogrammes about the dimecient A 
KR X9, C be E-G and AH K. Then I fay that either of thefe parallelogrames 

=S E Gand H Kis like vnto the whole parallelogramme-A BCD, and 


¥ 
alfo are lyke the one to the other.For forafinuch as to one of the fides of the trians 


D 


gle AB C nanely,to B Cis drawena parallel lyne E F, therfore as BE is to-E 


A, fo( by the 2. of the fixt Jis CF to F A. Agayne forafmuch.as to one of 3 fides 
me Bed, ee of the 


of Euclides Blementes Foliya. 


of the triangle A DC namely jtó C Dis drawenva parallel:lyne FG, thereforé 3 


(bythe fame Jas C Fis toF A fois D G to G:A.ButasCFistoF A {0 is it proa" 


ned that BE is to E A. Wherfore as DE isto E: A, hl by their, of the fifth) 
is DGtG AW herfore by compofation'( by the i8. of the fifth Jas BAis to A 
foisE Ato AG. Wherfore in the parallelogrammes ABCD and EG imp 
which are about the common angle BAD ave proportionall:And becaufes line. 


E fois D Ato AG. And alternately (by the.i6.of the fifth) as B A isto AD, 


G Fis a parallel vnto the hneD C, therfore the angle A GF (by the 29. ofthe. 


frfeis equall vantoj angle ADC, GH! 9.09 sia 
angle G F Aequall vntoy angle DC Av ores w A aaao i 
and the angleD ACis common to the... ef lh ah = 
two triangles ADC and A EG.Where ; 
fore the triangle DAC is equiangle 
‘bato the triangle AG F. And by the 
fame reafon the triangle A BC is equia 
angle vnto the triangle AE F. Where à 
fore the whole parallelogramme ABC 
D is equiangle vnto the parallelograme . 
EG. Wherfore as A D isin proportion. «> D» K e- 


pronedthat asD.C isto A.foisG Fto F A: but as ACis toC B, fois AF to 
RE. wWherfore of equalitie (by. the 22.0f the fifth) as D Cisto CB fois GE to 
PE. whirefrein th pavaleloeranmes A BCD and EG, the fides hic 
include the equal. angles are proportionall . W herefore the. parallelogramme 
‘ABC Dis (by the first definition of the fixth )like vnto the parallelogramme 
_ And by the fame reafon alfo the parallelagramme A BC D 1s like to the pas 
rallelogramme K H: wherefore either of thefe parallelogrammes E Gand K 
H is like vnto the parallelogramme A BCD. But reéziline figures which are 
like to one and the fame reétiline figure are alfo (by the 21. of the fixth) like the 
-one tothe other. Wherefore the parallelogramme E Gis like to the parallelo» 
gramme HK. Wherfore in exery parallelogramme,. the parallelogrammes ax 
` bont the dimecient are like vnto the whole, rand alfo like the one to the other.oixi: 
Which eae required to bipi O EET TES 


t,- r eent a CAS n 
r * 3 eh aah ¢ Ip i ¢ 7 Aiah 


A y ery 
CIES CHE an | = 


q Another more briefe demoiiftration after Flufates. 
Suppofe that there-be'a parallelogtdme AB G Diwhole dimetient let be _AGiabour 
which let confift thefe parallelogrammes E Kand T J, hauing the angles at the pointes 
AandG common with the whole patallelogrammed BG D. Then fay that thofe pa- 


rallelogrammes Æ X and T.Z are like tothe whole parallclogramme.‘D'B and alfo-ate 
. ike 


on Qa: ij. 


By 


That the parat- 
delo räme KA 
#8 lske to the 
whole paralleloa 
Lrammne A Ba 
CD, 

That the paraka 
lelogrammes 
EGandKH 
are like the ona 
tothe ether, 


An other 

Demonitra~ 
tion after >. 
Fiuffetess. ay 


An addition 
of Pelitarins. 


` grammes are def{cribed about one & the fel 


pe. 


_ on Siherteds 
dition of Peo. ` 
detartnse 


- line from the poynt-F tothe poyntC, and 
_ producetheline FCrillit cocurre withthe |, 
-~ line 4 D inthe poynt H.And draw theline B 
HE parallelfto theline CD (bythe 31-of 
-o theéfirit). Then Ifay,that from the! paralles © ons. 


-© CDHXK, like vnto the parallelograme EG. 


© fition: For:that. both the fayd parallelo- 


tinting, "ie i 4 re a E 3 a 2 
4 es ry y ‘ { ae Ato PE? oo reser Aes! an = 
Sea The fih Booke 

; y + ‘ wo 


like the one tothe other... For forafmuch. as 8 DEKS >: 
and. T J are parallelogrammes, therefore therightline + ~ 
ed ZG falling vpon thefe parallell lines efEB,KZT, . 
and DJG,or vpon thefe/parallell lines 4 KD,E ¢ Land 
BT G, maketh thefe angles equall the one to the other, 
namely,the angle E 4% to theangle KZ 4, & theans: | 
gle EX A totheangle KAZ, and the angle TZGto K = 
theangle ZG/, andthe angle TGZ to théangle/ZG, - - 
and theangle Bed.G'to the angle.e4G'D rand finally, | 
the angle 2 Ge% to theangle DAG, Wherefore (by , 
the firft Corollary of the 3 2-of the firft, and by the 34, 
of the firit) the angles remayning are equall the oneto- 
the other, namely,the angle B to theangle'D, andthe . 
angle E totheangle K, and theangle T totheangle/. : 
Wherefore thefe triangles are equiangle and theréfore D i = 

like the one to the other,namely,the.triangle ABG to ` ' LT eh oe 
the triangle G D 4, and the triangle AE Z to the triangle % K A, & the triangle ZTG, 
to thetriangle GZ. Wherefore asthe fide e4 B isto thefide BG, foisthe fide AE 
tothe fide E Z, andthe fide ZT to the fide T G. Wherefore the parallelogrammes 
contayned vnder thofe right lines,namely the parallelogrammes 4 B G DJE K,& TL. 
are like the one to the other (by the firft definition of this booke) . Whereforein every ` 
parallelogramme the parallelogrammes. &c, as before:which was required to bede- 
monitrated. . <1 sale Se ELE Tae pate 


“ y A Probleme added by Pelitarins. l 


t 


< Two eguiangle, Parallelogrammes being genen, fo thas they be not like, to cut of from 
„one of thema parallelogramme like unto the other, +. er y 3 
>> Suppofethat the twoequiangle parallelogrammes be ABCD andC EF G, which. 
let not.belike the one:to the other. It is required from the Parallelogramme ABCD, 
to cut ofa parallelogramme like ynto the parallelogramme CEFG..Let the angle C of 
the one be equall to the angle C ofthe other. And let the two parallelogrammes be fò 
fet,that the lines B C & CG may make both ve a ets a 
oneright line, namely BG . Wherefore allo mmer — - thy 
the right lines D Cand C E thall both make 
one rightline, namely, DE . Anddrawea 


logramme AC iscutofthe parallelograme | 


Which'thing is'manifelt by thys 24;Propo-" * 7 a. NE 
k wE, BEST AMR, 
fe famedimetient X And to the endit might 
the more plainly be feene, Ihaue made complete the Parallelogramme 4B G L. ` 


ad PAn other. Probleme added by Pelitarius. 


yoeviBetwene two rechiline Superficieces, to finde out a meane fuperficies proportional.: ` 
EP'e | Sr S me. Fe. ae cides i ogi i> a tele 
` © Suppofe that the two fuperficieces*be A and B;betwene which it is required to 
place ameane{uperficies proportionall, Reduce the fayd two redtiline figures 4 ind'B 

— sae vnto 


of Euclides Elementes. Fol.173. 


re T 
roto two like parallelogrames (by,ther8.of this booke.) orifyouthinke good teduce. 
eyther of them to a iquare,(by the lalt of thefecond).. And.letthe faid. two parallelo- 
grammes like the one to the other and equall to the fu perficieces Aand B, be CDE 
and FG H KAnd et the angles: F in-either ofthentbe equall,which two angles let be 
piaced in fach fort,that the two parallelogrammes ED and AG may be aboutoncan 
the felfe fame dimerient C X (which is done by putting the right lines E F and FG in 
fich fortchacthey/Both make one'tight line,namely, = ae asp ee 
EG): Andmake copicte the parallelograme CLK AL, 6 nias n Ca NOTE 
then Lfay,that either of thefupplenientsPL&F Ais | yoy | LN 

a meane propcriionall betwene the, fupetficiecesCF &, 


P\¢,thatis, betwee the fuperfitieces A and’ B nae. ~ 
huas the fnpetfcits: G, istothe fuperficies Fh fois: | 
the fame Superticies FA to. the fuperficies.E:D.-For, by 
Ras eil Le a AS SAN pokes na ag yar ik oyri sak) ev TLL gd ie 
this 24. Propofition the linc A Fis to thelineF D, as 
the line ‘G:F 9s to ‘the line F E'2But( by the frof this ~ 
beoke).asithe ine 7 Fiis to choline F D, fosis thefus ° 
erficies H G to the {nperficies F Liand as the line G F 
şto the line F Efo alfo (bythe fame) is the fuperficies ` 
FB to the fuperficiés ED’. Wherfore(by the ri.ofthe © “4 Se * mee 
fift) asthe {uperficies 2G isto thefuperficies FL,fois. sey onig oi% 
the fame cee F Lto thefuperficies E D : which : 
was required to be done. Meg 


saeThe 7. Probleme. The a5. Propofition, 


jp Unto arethtine figure genen to defer ibe an other figure Lyke, 
__ whicbfhal alfob / 


Å xcs 


e equal vnto an other rettiline figure genen: 
ppofey the rebziline figure ceut,wherunto is required an other to be 
Vo Oxi made like be ABC and let the other retiline figure ‘whereunto. the 
Ise 2 fame is required to bemade sequal be D.N ow tt'ts required to defcribe 
a a reltiline figure like nto the figure ABC, and equall vnto the fie 
. gure D. Vpponthe line BC © ~ ATT EE TEN 
defcribe (by the 44. of the ` Mi 
forft a parallelogramme BES yos © cos 
equall ynto the-triangle ABs nwa 
LS and by the fame vpon.thee +e 
dine CE jdefcribe the parallea 4 ys fee 
Logramme-C-M..equall ynto, fo 2 fe et Jo | 
the reciiline figure Dandin MES ae T 
the faid parallelogramme let a. dar, 
the angle FCE, bé equal: > ` ame A TA 


p A a P 


Jorafmuch as the angle ECE. E A 


is By cor iftrutiion equall £0 5 € . 3 be. i ma | 
theangl-CBL jade theaw SETT Ti ORE BO 
gle BCE common to them both-vy/herefore the angles LBC andBC Eare ee 


, QO giy. qual 


7 


op 


af 
fe 


Conjtrattion, 


Denbnfira: 
How, e 


Demouftra- 
EALA 


asiana i 
saat 


gog í Let Ptr AR 
otek  Kheyixth Boske >s 


EN” 
quall yntothe dnigles BCE aid BEF); pute B Cand BCE “are ea 
pat, Veer ce, we goah ANR yO pt paga molpe 98 
palta two right aigles (ly the 28° ofthe fir.) Whbrfore alfa the angle BCE 
gud EC Fareequall to tworight-angles.Wherforethedines BCand CF by the. 


` taiofthe firft Jhake both one right line,namely:B Fjand in like fort uo the lines 


E Band E Miike both one right line, namei L M. Then (by the 13. of the 
Jixth take the meane proportionall betwene the:lines B-C and C Fahich let be 
G EX. And (bythe 18. of the fixth) bpon the line GFL, ‘let there be'defcribed a 
reétiline figure K FAG like Yato the rettiline figure AB C andin like forte fir 
tuate. And for that as the line BC, isto the line GH yfo isthe line GH to j-linid 
CF: but if there be thre right lines proportional, as the fir/t is tothe third fo.is 
the figure which is déferibed of the firft vnto the figure whichis defcribed. ofthe 
Second, the faid figures being like and in like fort fituate (by gre es 
ry of the 20. of the fixth )-wherfore ds the line BC is to the line CE jots the tris 
angle A BC tothe triangle KiGH., But asthe line BC is tothe lyne CF yon 
the parallelogramme B E to the pårallelogramme E F (by thëtzofthe fexth): 
Wherforeas tha triangle A5 A T a N 
BCs to the triangle KGH 

Joisthe parallelogramme B. > 
E tothe parailelogramme E ` 
F. Wherfore alternately alfo E s sx 
(by the'r6.ofthe fifth Vas the PSS T 
triangle ABCs to the paroa os \ 
rallelogramme BE , fo is # 


k à Mi cote Shoe uk Ae N a arene 
derange KiGA tere ton ahs a 
PN pi a ey % oe ee ‘ ic À in j 


JAANE TSN 


the paxallelogranme BE: nasia ss nad i 
Gatthe triangle A BE see asii ust ; Bi 
quakynto the parallelograme z san s 3 2j 
B E wherfore alfo the trian; i $ 


ge KGH iseq nallbntothe ` RELE T TE A 
parallelogramme E F: but the parallelogramme FE is eqnallynto the reltiline 
figure D.wherfore alfo the reétiline figure K G his equall ynto the rectiline 
figure, and the refilne figure K G His by fippoftion ikeonta there 
Line figure A BC. Wherefore there is defcribed a reéfiline figure KG Hike 
duto the rettiline figure genen A BC,and equall vitothe other rettiline figure 
genen D : which was required to be done. Ba SEPA MEOH RAL ON PON 
Sa The 19.Theoreme. The26.Propofition. © °* 

Ff froma parallelogramme be taken aivay.a paralelograme 
like vnto the whole and in like forte fet, bauing. 


common with it then is thé parallelogramme-abont one’ ard 
« sthe/felfe/arie dimecient with themboles > 88-3, 
nay Ss Suppofe 


of Euchdes Elementes. Folie. 
sean V ppofe that there be a paralleloghanime AR CDs wid j rom the bapabe 
ONG “Sli oF ayq 521 Somtions sotto ot 
Nyy /cloeramme ABCD, take awd) a parallelody aiune AF like nto. the 


í 
at n Lan Bas SES Ce 


parallelogramme A BCD and imlike fort fituate y: basting: alfothesait- 


gle D AB common with itf hen I fay 3 that the parallélygramnies ie BE D 
and A F are both abont one andthe flf faine “dinieciont-d FG that is,than he 
dimectent AFC of the whole parallelogramm ABCD paffethby the angel F 
of the parallelogramme AF, andis comton to either of the parallelogrammes. 
For if A C.do not paffe by the point F sthenafit be pofi bk let at paffe by fome:.0 
ther point,as A FAC doth. Now then thedunetient A H Cfhail cuteyther the 
fide G For the fide E F.of 3.parallelo graine AF. Letit eut'y fide G Eti the 
point H. And (by the 3 r. of the firft) bytbe point H let there be drawen:to, ei 
ther of thefe lines A D and BCa parallebline FIK; wherforeG Kis a parle: 
dimetient with# parallelogramme ABC Desi nA 21ra ene B 
And forafmuch as J parallelogrammes AB NN 
C DandG K are aboutone and thefelffame g-a «. 
dimecient therfore (by the 24: of the lows uie Aia di 
the parallelogramme ABCD 1s, like nto E iP 

the pardllélogranime GK ticberfore asthe j oo n 
ue. D Aistothe line ABYo tthe line GAs s 
to the line AK (by the counerfion of thefirft «| o À 
definition of the firth) And for that the paz” Be 

OY Ie TERE RA hus YS Te Ae oe ee nay a es 
yallelogrammes ABCD: and EG are by <2 AORTA OS 
fuppofstion ) like therfore as the line D Ais tothe lyneoA Bois the lineG A to 
the line AE. Wherfore the line G A hath one and the felfe proportion to either 
of thefe: hki 4K and-AE: wherfore (by the 9:0f the fifth the line AK is ¢ 
quall bnto stine A E jamely, jleffe tos greater; which isimpoffible.T be: 


PE Wherfore:A ( thedimetient of the-who leparallelogramme AB CD pale 
Seth by the'angle and poynt.F And therfore the parallélagramme A EF Gis az 
bout one and the felfe Jame dimetient with the whole parallelagramme ABCD. 


famesnconicentence alfo-wallfollow if you put'the dimetieùt AC to cut the: fide 


Wherfore if from a parallelogramme be taken. away a parallelograme lyke vnto zi 


the whole and in lyke forte fituate sbaumgalfonn angle common with itsthen is 
that parallelogramme about oneand thefelfe fame! dimetienit with the-whole: 


ee 
s + p an sma A EO 
eS CL ka” ER 


which was required to be proued. oft Haters 
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Fromth 4 lle! aa Ai ogay ai Gk E A AR 
romtheparaleiogramme AB GD let there be taken away the. parallelogramme 
AEZKlike and in like forte fituate with thewholep: Osrinme ABC DEE ES 
€ e forte fituate with t ewholeparallelogramme ABG Dard ha: 
puea theangle A a the whole parallelogramme. Then I Gythzeiboth 
their diameters,namely,A Z an AZ G do sake one and the felfedanic riche li Je- 
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deferibed of the j 
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fertbed Spon a 
dine greater thé 
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det he ficond 
Cpa a line lefe. 
The firf cafe 
sphere the pa- 
rellelogramme 
compared name 
by AF és defers~ 
bed Gpon the 
dine A K which 
és greater ther 
the halfe line’ 
AC, 


y 
wane 


Lisequalt vnto che angle B "A G (by AO wa eee 


like and.in like fort.fitnate.ynto. the,pas’ €; 


gramme AF Wanting in figurë by thee ar 
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the fit ).And drawe adine from Greg Aai 
Vherefore theline C Fi isa parallel to th 
‘Fight line AG (bythe corollary’ ‘added by. 5 
Campane afterthez9, ofthe firft): Reus -E 
fore TÄ angles BAG, and B, C Farg eqaall .. 
(b yth Ee 294 of the fri): ‘but the angle E ie y 
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the, parallelogtainmies 2 ate {uppofed: tobe. eh 7 
like) wherefore the. fameangle EA Z i$ Crus 
quall to the angle BCE, namely, the, out. " 
ward'angle tothe inward and oppofiteah=~ 
gle. Wherfore (by. the 28. of the ot $ w dh j TA A BNR 
lines AZ and C. Fare parallel lynes. Now... tive 24. N sate ere, Salto 
thén the lines A Žan 'A'G being paralle hee aay aie RI Py 
tö dre and the felfefamelyne, namely to VET ARAL. sil 
CFE doconcurre; inghe@poine A. Wherefore... A eit: AD “343 
they ; are fet direéily thé one to’the other, fo, ae they both oe one yn line( by that 
which was added in the ende of the 30, | propolition of the firft) wherfore the parallelo- 
grammes ABG.D,andAEZ Kare aboiito one and the felfe’ fame dimetient' which Was 


required to be piel ae fit i as + a Patt 
| s r k RG 
The 20. Thorens, “The 27. Prphie tion. See 
a OR 3 


Of all parailelogrammes sappliedi toa right line: wanting: in ifn 
gure by parallelogrannries like: and in like fort fituate' to that 
< parallelograme which is deferibed ofl the balfe line: the grea- 


test parallelogramme is ebyswbicb is, de ae of ti the balje e 
ob es seis likes unto the. pant. : Š 


VS BL an maa S ` 

my Et there bea right line AB; bed ( bya ‘Be’ J0. of she fief) deuide it is 
Stwo equall partesi in the point C..And Yntothe right line AB « apply 
gva. a parallelogramme. ‘AD, wanting in figure by the parallelogramme 
SAD By whichilet be like. andin'like Jort defèribed Yato: the. paralleloe 
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KG ake . gramme defcribed. of halfethe = A an is, B C Then I fa Jo; Ds. 
shitak, all the parallelogrammes “wbich: A tee) anit huna 
may kò applied tynto.the line Brand — aan Kh : : 5 


sphichswat in figure by parallelogy ames: L paw me ~ 


rallelogramme DB the greateft i is the 
parallelogramme A D. For yntoy right 
line AB let there:he applied a paraleloz’ 


parallelogramme ED which let be like i 
andi m: like fort fit tuate bnto ‘the “parallez, Ar Garan ʻi Obs oil N DE A 
kra D B: Then I fay; that ther o praan 

eA Dis au then the altii AF E. Fi i fof 
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of Enclides Blemenies. © ~ Folagg. 
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parallelogramme which is deferibed of3 ha lfe line sthe greate/t parallelograme is 


that which is deferibed of the halfe of the line, being like bito the want: whith 


Ingvar AE wanting in figure BS 
rallelograme EB being like and in like Lil A ee 
fituate vntothe parallelograme L B which- as aia 
is deftribed-bpon halfe of the line ABP he CFT 


I fay that the parallelogramme:A L appli 
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ed ‘vnta halfe the line is greater thenthe> y 
paratlelogramme AE. For forafmuch ie 
the parallelogramme EB is like Ynto the a 
parallelogramme L B, they are (by the 26, y °° “be | 
of the fixt ) about one and the fame dimetis >A pe ail 
ent ° Let their dimetient-be EB and make as x PER m ead AD GAGS eh) A 3 wE AAR 


complete i Be „and for that the figure LF is eguall Dato the figure 


bes shag 3 
` . 
ee 


` t nee < Were 
Ls sh SEC ss 
» s F i ” A biad = r F q pra 
mser EAS ay o Ry aagi puge ey 3 j 
a i eet yw DMS ae Ch Ss J 


SRE Ub Aa o 
s A PRES 
flier’ 3 
J te \ x ; 
ELE S gA fitria z eI te nd pt 
NCO) Sa Sy ee T a. APA F A Ah z 
i = 
te The 
a 


The fecond 
cafe where the 
paralelo- 
gramme 
compared — 
namely AE 
isdeferebed 
bpon the line 
AD which is 


“4 lefe then the 


hne. AC ə 
Demonfirati= 


on ofthe fe- 
‘cond cafes ~~ 


AREE 


Sia Betyg deat 
ee N Paty i4 
; LAL Si 4 


Se x w 
g } Tii 
A VA AR 


m yA A 
ConSiru ilion, 


Two cafes in 
this Propoft- 
tione 
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vc required to be like be D.Now itis regata oo n auu 

; ee ” a fs 0 | ie ONT a) w a ae a ` 
: YG 171 y } ~ A-F- : , a. - a 
red ype j right line cene-A Byto,défcribe. ro sc 


SRAM ie A i ies ERRER 4 P a \F i a \s 4 
bea parallelograme, And make complete o.oo. 
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ae aa DEE IEN a NEY ks D i eia eee m mek IE a; 
“> Upon adright line genen; toapply a parallelograimme equall 
< foareliilme figure geien, C7 wanting in figure by a paralle- 
_ togramme like vato aparallelograme genen. Nowit beho- 

~ eth that the rectiline figure geuen, hereunto the-parallelo« 
oe tie Sh am as ly 8 a ws ark’ g a 3 Re. i as a 
grime applied muft be equall,be not greater the that paralles 

_ Megramine, which fois applied vpon the halfe ine, that the 
ete defettes hall be likesnamely, thedefett of the parallelograme. 
`- apphed vponthe halfe line, and the-defett of the parallelo- 
3 gramme to be applied Whole defetbis requiredto be like vat 
„© tothe parallelogramme gene a or. co oon 
nanard Sinnoh aot TE "i a ety heater Fass 
Naa PbO the right line genen tobe AB, and let the rettiline figure ges 
% RA uen Wwierunto 1s required to apply bpon the right, line AB an equall 
ISOS reling figure be C, which figure Cylet not be greater then that pa» 
veo rallelogy aime which isfo apphed ypon the halfe line, that the defettes 
fhallbe like, namely, the defect of the parallelogramme applied npon the halfe 


lnean the defeit ofthe parallelogramme to be applied (whofe defo is requie 


red to be like onto the parallelogramme gene ). And let the figureswhereunto the 
defeéé£oy want of the parallelogrammeis. © 8 eNO 


nto the recziline figure genen’, abe, oy og T SA 
qual iine, wanting in figure 4 ER, 
by 4 parailélogramme like vnto D. Let 

E aR ! i ENN 
she lme AB (by the. ofthe if) be 

denidéd into two equal partes my point. 
E. And (by the-13-of the fixth) bppon. 

the line E B defcribe arectilinefigureE fo. 
BEG like yntothe parallelogramme D vay i 
ih oN ws d pa a RE ANA AN pe = EEY 
andin bk fori fitnate, which hall alfa... es 
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The fef cafe. Sought forF or then vp the right line A Bis defcribed onto the reétiline figure 


genen 


of Euclides Blementes. Folt 60 
genen C an equal parallelogramme A G wanting in figure by the parallelogrime 
G B, whichis like vito the parallelogramme D: But if A G be not equal nto C 
then is AG greater then C,but AG is equall pnto GB ( by the firft of the fixt ). 
wherfore alfo G Bis greater then C. Lake the exceffe of the rectiline figure B 


The fe § cud 
f; 


tajta 


G abone the rettiline figure C (by that which Pelitarins addeth after the 45. of 


the fift) And nto that exceffe (by the rs.of the fixt) defevibe an equail rectis 
line figure K LMN like andın like fort fituate nto the reétiline figure D: 
But the rettiline figure Dis like yntothe rectiline G B,wherfore alfo the retia 
line figure KLM N is like vnto the rectiline fieure G Bf by the 25.0f the fixt ) 
Now then let the fides K E and G E be fides of like proportion, let alfo_y fides 
LM andG F be fides of like proportion. And forafmuch as the parallelogréme 
G Bis equal nto the figures Cand K. M, therfore the parallelogramme G B is 
greater then the parallelogramme K M. Wherefore alfo the fide G E is greater 
then the fide K L, and the fide G Fis greater then the fide L M vnto the fide 
AL put anequall line G O (by the 2. of the firft) and likewife nto the fide- L 
M put an equall line GP. And make perfett the parallelogramme 0 GP X. 
Wherfore the parallelogramme G X is equal «s like vnto the parallelogramme 
KM. But the parallelogramme K M is lyke vnto the parallelogramme G B. 
W herfore alfo the parallelogramme G X is like vnto the parallelogramme G B. 
W herfore the parallelogrammes G X and G B are (by the 26. of the fixt ) about 
one and the felf fame dimectent. Let their dimecient be G B and make complete 


the figure. Now forafmuch as the parallelogramme B G is equallynto the rectia 


line figure C and vnto the parallelogramme KM, and the parallelogramme G 
X; whichis part of the parallelogramme G B,is equal vnto K M.Wherfore the 
Gnomon remayning Y Q.V is equall vnto the reétiline figure remayning, name: 
ly,to C. And fora/much as the fupplement.P R is equal vnto the fupplement O 
S put the parallelogramme X B common, pnto them both. Wherfore the whole 
parallelogramme P Bis eguallvnto the whole parallelograme O B.But the pa- 
rallelogramme O Bis equal onto the parallelogramme T Eby the 1.of the fixt, 
(for the fide A E is equal ynto the fide EB) wherfore the parallelogramme T 
E is equal ynto the parallelogramme P B, Put the parallelogramme O S come 
mon to them both.Wherfore the whole parallelogramme T Sis equall ynto the 
whole gnomon Y Q Y. But it is proved that the gnomon YQ Vis equal'vnto the 
reétiline figure C. W herfore alfo the parallelogramme T S is equal nto the rez 
iline figure C. Wherfore vpon the right line genen A Bis applied a parallelo- 
gramme T'S equal vnto the reétiline figure genuen C,and wanting in figure by a 
parallelogramme X B-which is like vnto the parallelogramme genen D for the 
parallelogramme X Bis like nto the parallelogrammeG X: which was res 
quired to be done. - 3 


Corollary added by Fluffates. 


Hereby it is manifest, that if upon aright line be applied a parallelogramme wantyng 


A Corollary ad- 
ded é ey Flaffaz 
tes, and is put 
of Theon asas 
afumpt before 
the 17. propoft- 
tion of the téth 
booke: which 
for that tt follo- 
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Conftru lion. 


The (ixth Beni 


in ice by afquare,the parallelogramme ap- 


plied fhall be equall.to the rectangle figure < n ca < Ri 


which is contayned under the fegments of the 
line geuen which are made by the application. 
For the reft of thé line is equall to the’o- 
therfide of thé parallelogramme applied. 

Forthat they are fides of one & thefelfe A. | my 
fame {quare. asthe parallelograinme AG E = 
is contained yndei the lines A D and D aot D. G which i is hei to D Bey ~ . 


aT he 9. Probleme. The 29. Propofiti ition. + ol 
Upon aright line geuen to apply a parallelogramme sal 
ynto a reĉliline figure genen, and exceeding in figure by a a pa- 
-rallelogramme like ynto a par allelogrammne, a wt 


X 
S 


ete 


ap »pofe ther ight Tine genento be A B, and let the et hps iguve genen 
iwhereunto'is required vponthe line A B tò apply. an 1 equal paralleloe 
gramme be’C : let al fo the parallelog gramme, wherunto3 J excel is requis 


řed tobe like,be D. Now it is regni- 
red Ypon the right tine AB to apply 
a paralelogr amme egnall nto the | 
rectiline 1e figure, and exceeding in fiz z 
gure ‘by a parallelogramme like ynto 
+h epar 'allelooramme D . Let the line 
AB be (by the 10: of the firft ) deni- 
ded into fwo equall partes in the point 
ay And Ppon the line EB ( bythe 
p: OF the fixt defo vibe a paralelos- 4 
grainme BF like vito the figure D; PA 
andi or tke Hast hy tate, gers ‘nto both : = iiin 


A An 3E Jm, vn il 


of Enclides Elementes. Fol.i77e 
thefe figures BE \ and Cy defcribe ‘an .equall reétiline figure:G_ Ed like ite the 
figure D.and in, like fort fitnate (by the 23.0f the fixt). Wherefore the pavalles 
lgvane GEE is (by the 21<0f the fixt) ike mfo the parallelogranme BE. 
Let the fides K H and FL be fides of iss proportion., and fo.alfa let the fides 
KG and FE be. And forafmuchas the parallelogramme G FF is( by confirntite 
on ) greater then the parallelo gramme FB, therefore. the line, K H is greater 
then the line. FL , and the line, K Gis greater then the line FE. Extend the 
lines F L and FE to the pointes M «N ,andynto theline KH put aneguall 
line FLM, and likewife vnto the line. K G-put án equall line FEN: and 
make perfect the figure MN . Wherefore the. parallelogramme MN isequall 
and like nto the parallelogramme G F.. But the parallelogramme G H äs like 
Ynto the parallelogramme E L. Wherefore alfo the parallelogramme, MN is 
like vnto the parallelogramme EL Wherefore the parallelogrammes E-L and 
MN are (by the 26. of the fixt) about.one,and the fame dimetient Let the 
fayd dimetient be FO , and make perfec the figure . Now forafmuich as the pas 
rallelogramme G H is equall'ynto the figures E Land C: But by conftruétion 
the parallelogramme G H is equall vuto the parallelogrammeM N . Wherfore 
the parallelogramme MN is egual nto the figures E LandC. Take away 
the figure E L which is common to them-both. Wherefore the Gnomon remays 
© ningnamely, VIX , is equall ynto the reciiline figure C. And forafmuch as 
the line A Ets equall vnto the line E B, therefore the parallelogramme AN: 
is (by thè 36.of the first) equall ynto the parallelogramme N&, that is; bnto 
the parallelogramme LP, which (by the 43.0f the firft)is equall nto the pas 
rallelogramme NB. Adde the parallelogramme BO common to them both. 
: Wherefore the whole parallelogramme AO is equali vato the Gnomon VY X. 
‘But the Gnomon VIX is equall onto the rectiline figure C. Wherefore the pas 
rallelogranime A Ois equall Wnto the re Giline figure C? Wherefore pon the 
right line genet A Bis applied the parallelogramme AO equall ynto the réctis 
dine figure genen C, and exceeding m fizüre by the parallelogramme QP which 


is like vnto the parallelogramme genen D: For the parallélogramme Dis like. 


nto the parallelogramme BE: and thé parallelogramme BF is like vnto the 

parallelogramme P Q : forthey are about one'and the felfe fame dimetient : 
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Le ppole the right line geven tobe A Bi. It is reqnired to denide the line 


ANNE: 23 P 


ee 


ae (by the 46: of the firft )afquareBC. And pon the line AC( by the 
Ad Rrj. 29.of 


Demonstra- 
tione 


y AB byanextreme and meane proportion .Vpon the line AB defcribe Construttion 
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An other 


Way. 
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29. ofthe fixt )-applie a parallelograimmeC D equall puto the fauare BC and 
exceding im figure: by the figure AD like ynto'the ‘figure BC: Now~BC isa. 
Sqare Wherefore alfo'AD is a [quare. And forajimuch as ‘BCis equall into 
C D; take away the figure C E-which is.common “90. eek 


 tothem both. Wherefore the figure reniayning; VON es ST ina ii 


namel, B E, 1s equall tothe fignre remaynings) °° °° oaio 


namely o A-D and the angle Ev of the one ises wh iTe gini Bau ake seit 
quall bnto the angle E of the other. Wherefore 0. " ; 
(by the 2:definition of the fixt} and by the 14.0f = 
ike ict) the fides of thefigurés BE ind DA, ` 


; 6 


which containe the equall angles are reciproki; 2 A(T 
Wherefore as the fide FE isto the fide ED fois ` ssh SHEAR lal pet 
the fide’ AE to the fide EB. But the fide FE™ =] aian as 
as equall' bnto the line AC, thátis; Ynto the line’ = Y Som Į des 
AB, aid the fide ED is equall ynto the line >| 4 p Wua 
AEC by the 34. of thè firft). Wherefore as the ' EI Dales 


line B A is to the line AE fois the line A Eto è 
theline EB. But the line AB is ‘greater then | SAT eawn 

the line AEW herfore alfo the lime AE is greaat t A a A D vu 
ter then the line E Bi w herefore theright line AB is denided by-an extreme 
and medne proportionin the pont E zand the greater fegment thereof is ‘A E: 
which wasrequiredt) bedone, °°. OE Se oye ip dg aT 
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eS a E K GER 7 PA AT NS . : EE 
~ Suppofe the right line geuen to be A B. Tt is required to denide the line AB 
byan. extreme and meane proportion:Denide the line A Bin the point C ( by the 
11.0f the fecond )in fuchfort that the reffangle figure comprehended onder the 
lines AB and BC may be equal buto the fquare dees. | saoo seni oh 
Jer ibed of the A proto that which. Brwi o Ait 
is comprehended onder the lines AB er, BC iş equall i ave 
puto the fquare made of the line A.C, therefore asthe - AAR: seat 
line B Ais to the line AC, fo (by the 17.0f the fixt) is the line:4.Ç:tothe line 
CB. Wherfore the line AB ts denided by an extreme & meane proportion in 
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the point C...which waz require to be dones: è x5 
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of Euclides Elementes. Fol.178. 


igi Vppofethat there be atriancle ABC, whofe angle BAC let be a, 
fed right angle. T'he T fay that the figure which is defcribed of the ne B: 
Jacq] Cis.equall vnto-the two figures which are defcribed of the lines BA 
z coe Ti thre figures being like the one tothe other andin like: 
fort defcribed.From the point A( by the 12. of the firft let there be drawne vre ee 
tothe line BC a perpendiculer line AD.Now ford{much asin y rectangle trian ay iat 
gle AB C is drawen from the right angle A vnto the bafe BC a perpendicular, 
line AD therfore the triangles ABD and A D'E fet ypon the perpendiculer Demonfira~ 
line are like vnto the whole triangle AB C and alfo-like the one to the other(by tions 
the 8.of the fixt ). And forafmuch as the triangle AB C is like ynto the triangle 
A BD,therfore as the line C Bis to the line B A, fois the line'AB to the lyne. 
BD. Now for that there are three right lines proportional therfore (by the 2. 
correllary of the 20. of the fixth )as the firft is to the third, fo'is the figure madé 
of the firft, to the figure made A Poe “ay ate 
of the fecond, the faid figures y 
being like andin like forte déz Yf 
feribed. Wherefore as the Tyne -| - 
BC isto the lneBD fois the - | 
figure made of the line BC to | | 
the figure made of the line B 
A they beyng like and in lyke >- 
fort defcribed. And by y fame - 
reafon as the line B Cis to the 
lyne C D fois the figure made ` 
ofthe lineBC, tothe figure 
made ofthe line C A, they bes.: 
ing like and in like fort deftris f Do agi 
bed. Wherfore as the line B C is to the lines BD and D C fois the figure made 
of the line BC to the figures made of the linesB Aand AC, they being like and 
in like fort defcribed. But the line BC is equall ynto the lines BD and DC, 
‘wherfore the figure made of the lyne BC is equall vnto the figures ‘made of the 
lines B A and AC,they being like and in like fort defcribed.Wherfore in refane 
gle triangles the figure made of the fide fubtending the right angle is equal! ynto 
the figures made of the fides comprehending the right angle fo that the faid thre 
figures be like and in like fort defcribed :-which was required tobe proved, `° 


-- Forafinuch as( by the firft correllary of the 20.of the fixth ike reétiline fis 
gures are in double proportion to that that the fides of-like proportion are, there 
j F. i]. fore i 


` -theline Bis to the-reétiline - 


Phe fixth Boake 


Jore the rettiline figure made of the line BC is pnto the reétiline figure made of 
the line B A in double proportion to that that the line CB is to the line B.A, and 
(by the fame ) the fquare alfo made of the line B Cis puto the fquare made of the 
line B Ain double proporjion - Ce oP aed NS 
to that that the line CB is vns ` | a E i l 
tothe tine B A. Wherfore alfo 
as the rectiline figure made of 


figure made of the line BA fò | 
is the fquare made of the lyne 


. CBto the fquare made of the ` = 


The conuerfe 
of the former 
propofition. 


dine B A. And hy the fame rea 
fonalfo,as the rectiline figure: 
made of the line BCis to-the 
rechline figure made of} line 
CA, fous the fquare made of $ | 
the line BC to the [quare made Pn 1 We, $, 
of the line C AIW herfore alfo as the reétiline figure made of the line B C is to the 
recdiline figures made of the lines B A and AC, fois the [quare made of the line 
BC to the fquares made of the lines B Aand AC. But the /quare made of $ line 
BC is equall onto the fquares made of the lines B.A and AC (by the 47. of the 
frf) Wherefore alfo the reétiline figure made of the line BC is equall pnto the. 
reEtiline figures made of the lines B A and AC, the faid three figures beyng lyke. 
and in dike fort defcribed. l $ 


The connerfe of this Propofition after Campane. 


if the figure defcribed of one of the fides of a triangle be equallto the figures which are 
defcribed of the two other fides,the fayd figures being like and in like fort defcribed, the tri- 
qagle fhail be avectangle triangle. F 


" Suapof ethatA BC bea triangle,and let the fi- 
gure defcribed of the fide B C beequall to the 
two figures defcribed of the fides AB and AC, 
the (aid figures being like,and in like fort defcri- 
bed: Then I fay that the angle A is aright angle. 
Let the angle C A D be aright angle,and put the 
line A D equall to the line AB, and drawealyne 
from D to. C:Now then by this 3 1. propofition, 
the figure mad¢ of the line CD is equall to the 

_two figures made ofthe lines AC and AD, the 
faid figures being like and in like fort defcribed. 
Wherefore alfo it is equall vnto the figure 
made ofthe line B C, whichis by{uppofition e- ; ; 

_qual to the two figures made of the lines A C and A D (for the line A D is putequall to 
theline A B) wherfore theline D Cis equall to the line B C. Wherfore (by the 8.of the 

fir) the angle B A Cisarightangle, which was required to be proved: 4 oa! 
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of Euchdes Elementer, Fol.179. 
© ape 22, Teorehe © The. Propfton, * 
` Sfemotriangles be fet together at one angle,haning two fides. 
of the one proportionall to two fides of the other, fo that their 
fides of like proportion be alfo parallels: then the:orber fideo 
remayningoftoferianglesfbal bein one righ line. °" 


RAV ppofe the two triangles to be ABC, and DCE, and let two of their 


Ne fides A Cex D C makean angle AC D,and let the faid triangles hane 
ts tvo fides. of the one namely, BA and: AC proportional to two fides of i 
the other namely, to D Cand DE; fo} as A Bis to AC, fo let DC bhe to DE. Demonftras 
And let AB bea parallel nto D Cand A Ca parallell vnto DE.T hen I fay, paan 
that the lines B C and CE äre in one right line. For forafmuch as the line AB 


is.a parallell ynto the ine D.C, and. 
pon thé lighteth a right line AC: | 
therefore (by the 29. ofthe firft the -> 
alternate angles BACand ACD oo. 
_ areequall the one to the other's Aado >S 
by the famereafon theangleC DE 
is equall pntoy fame angle ACD. > | 
| Wherefore the angle BAC isequall. | is uven a 
A CDE, dfs Roo 
macw as Mere™are tbo triangles et 
‘BCand DCE; haning the angle A of theone equall tothe angle Dof the 
other, and the fides about the equal angles are (by fuppofition )proportionall, 
that is,as the line B Ais to the line AC, fois the line Č D to the line D E,there 
forethe triangle ABC is (by the's. of the.fixt:):éqiiangle:'ynto the triangle 
DCE, Wherefore the angled BC is equall tntotheangle DCE. And itis 
proved, that the angle ACD.is equal ynto the-angle BAC, Wherefore the 
Whole angle ACE is equall ynto the two angles: ABCandB AC. Putthe ane 
gle ACB common to them both. Wherefore the angles: A C Eand ACB arees 
qual yato the angles C A B ACB, er € BA: But the angles CAB ACB, 
and lB A, are (by the 32.0f the firft.) equall vuto two right angles Wi herefore 
alfo.the angles ACE and AC Bare equall to.two right angles.: Nowthen Pn- 
tothe right line AC, and vutothé point init C,aredrawen two right lini BE 
cand CE, not onone and the fame fide making the fide angles ACE ag ACB = 
& wall to tivo right angles’ Wherefore the lines BGand G E( Dy the’ 14. of the ra ; Y 
ft) are fet directly and domake ane vightline. \Ifithercfobetwa trianglesbe = 
fet together atone angle hanirig tivo fides. of the one propartionalbtotwo fides ` 
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J otber, foytheirfidesof like proportion befo parallèles then sifidisrihäje voi 

Hing of thofetrsaneles [hall beimoreright linecwhichwas reqniredtole proved. = 
i I i i Re.iy. Although 
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That the añ- 

gles at the Cla 
ber ave tn pro- 
portio the one 
to the other,as 
the cireumfe- 
rences wheron 
bhey are. 


‘anultiplexcthe-circumfi 
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SwTher2.Theoreme. Lhez. Propofition, +» 


LESH F: ind let theanglesfet at their cirenmferences be BAC andED © 
Ki, Ehen 1 faythatasthe circumference BC is'to the circumference EF fois — 
the angle BGC to the. angle EFI Fand the angle B AC to the angle EDF, 
And moreouer thefeltor'GBC.to the fetfor HEF. Vito the ci'cumference 
SBC Chy the zê:of the third) putas:many equall circuinferences in order as you 
spill namelys( Kand KL, und vito the circumference EF put alfoas mane 
yüall circumferences imnumber as you willjnamely;F Mand MN. Arid drhive 
thefe right hnesK, GLA Myand HN. Now fora/much as thecircunife- 
ences BGE K jand K Lave equall the one to the other the angles alo BG ©, 
Md CK sand GOL are (bythe2r of thethird) equall the one tothe other. 
Lherforehoimmedtiplex the:circuimferen ceB Lis to ihe ‘carcHnferen ce B CGJ 
muluplexispangl BG Lito theangle BGEA nd by fame redfon alfo, how 
erene N Bis tothe cireninference& E P Jò multiplex is the 


dge on abe fy vie Pe 
guada ' angle 


of Euchdes Elementes. Fol8o. 


angle N H E to the angle E HE. Wher fore if the circumference B L be equal 
pnto the circumference | EN, the angle BG L is equall vnto the ange EH N, 

and if the circumference BL be greater then the circumference EN, the angle 
BG Lis greater then the angle N FIE, and if the circumference i leffe, the 
angle is leffe. Now then there are foure magnitudes, namely, the two circumfe» 
rences B (and E Fand the two angles that is,BG (, and E HF, and to the 
circumference f Ba ae to the angle ‘BG q Ho isto the fir ft anela e takë 
equemultiplices, namely the circumference.B L, m the angle BG Land like- 
wife to the circumference E F and to the angle E ELF ,thatis,to the fecond and 
fourth, are taken-cert ajne pr eguemultiplices, nainely „the circumference EN 
and the angle E-F N. Andit is proued, that if thecircuinference B L exceede 
the circumference E N th angle alfo BG L exceedeth the angle E HN. And 
if the circumference be equall, the angle is equall,and if the circumferéce be leffe, 
the angle alfois lefse.1 Wheifore (by the 6: definition of the ‘fifth Jas the circumfes 
rence ne =i is to me ile al bey E i sha is Aa an gle B och to the an kii EB Se F; 


Ms 
ae 


EAMG EST? 
But oe Wied B. G (ci is tothe angle E H F, pi is en tingle N A, c ‘to, the 
ang ED. E; forthe angle! B ‘GC is double to; Ta ele. BACs aia angle. E 
dal F is.alfo ¢ déxble ‘to the. ‘angle D F( by the 20. of the third), ) Hicherfore, asthe 
circunfer ence 4 B Cisto the crenm ference. F; 3 foi is thean ngle: B.G.Cto the an gle 
EH Fand: the. angle B BAC to thé angle ED FW herforein: equall circles he 
angles areinone and the-fe elfe: fame proportion. that:thèrr. circumferences: are, 


whether the. angles be; ofebarthe: centres; 2a the circimferences: piiat Wastes 
gered tolgron: Ags ; randy eee wun Ti bow = cA Tad a a eA Lyd aa $ 


ats Jo» moreoner that as id gfe B Cisto ‘the ae oh AY > fà 
ts the [eitor BC to' the eit fe for HE F Draw thefel lines B. Cand CK. di id 
an thec circumferences, B Cade AEK take; pontes at all aduentures namely r aud 
O. maa hnes fr P E “and fi fromP. toC from Či to 0; a Vent 0. to LK. 
And. {fori a h as (bythe r y ‘defi tition o of the; of the firft) the iwo, lines ‘BG and GE 
“ave. Ki nito the tivo limes Č G pe GK, and they aljo comprehend equall. ante 
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Ghesotherfore (bythe 4. of the firft) the bafe B Ciseguallontothebae l K 
che triangle G B Cas equal ynto the triangle GC nd feirig that the circum 
ference B Cis equall pnto the circumference CK , therefore the circumference 
remayning of the whole circle AB C,namely the circumference BL A KOC, 
is equall vnto the circumference remayning of the felfe fame circle 4 BC name: 
Ly,to the circumference CP BL-A K. Wherfore the angle BP Cisequall ynto 
the angle C O K (by the-27.0f the third) 1Wherfore (by the 10. definition of the 
third ) the fegment BP C is like puto the fegment CO K ,and they are fet vpon 
equall right lines BC and K (C. But like feomentes of circles which confit dpon 
equallright lines are alfo equall the one to\the other (by the 24.| of the third). 
_Wherfore the fegment BP ( is equal nto the fegment CO K. And the trian 
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eno NCE Frand the tio feltors G B Cex 4 EF and to the circumference BC g: 
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of Cuchides Elementes. Fol.181. 
tor FZ EN. And it is proued that if the circumference B L excede the circumfer . 
rence EN , the fector alfo BG L excedeth the fettor EHN. And if the’ 
circumference be equall, the fegment alfo is equal, and if the circumference bë 
lefse the feginent alfo is leffe, Wherfore (by the conuerfion of the fixt definition 
of the fifth ) as the circumference BC is to the circumference E F, fo is 9 fector 
GBC wnto the fecfor A EF : which is all that was required to be proved. ° 


‘Sy Corollary. 


eAnd hereby itis manifeff that asthe fettor is tothe fector,, 
Jois angle to angle by thei. of the fifth. 


Fluffates here addeth fiue Propofitions wherofone is a Probleme hauing three 
Corollaryes following of it, and the reft are Theoremes : which for that they are. 
both witty, & alfo ferue to great vie, as we fhall afterward fee, [thought not good: - 
to omitte , buthaue here placed them : but onely that I hane not put them to fol- 
lowe in order with the Propofitions of Ewclideas he hath done. . MES ae 


qT he first Propofition added im Fluffates. 


To defcribe two recliline figures equalland like unto a rettiline figure genen andin 
like fort fituate, which fhall hane alfo a proportion genen. 


_ Suppofethat the reGiline figure geuen be .4 B H. And let the proportion geuen be ; 
the proportion of the lines G Cand C D. And (by the 10.0f this a FE the line Hri i 
AB like vnto the line GD in the poynt E ( fo that as the line GC is to the line CD, fo bleme. 
let the line 4 E be totheline EB). Andvpon the line 42 deferibea femicircle AF B. e 
And fromthe poynt E ere& (by the 1 1.0f the firft) vnto the lineeA B a perpendicular 
line E F cutting the circumference in the poyne F. And draw thefe lines AFand FB: 
And yponeither of thefe lincs defcribe re@iline fignres like vnto the reGtiline figure 
<H B and in like fort fituate (by the 18.of the fixt) : which let be A K F,& F I B.Then 
Hay,that therectiline figures 4K F,andFJB, 
haue the proportion gené(namely the propor- . 
tionoftheline GCtotheline CD ) and are e- 
quall to the rectiline figure geuen 4B H ynto 
which they are defcribed like and in like fort fi- 
tuate , For forafmuchas 4 F B isa femicircle, 
thereforetheangle «4 F B is arightangle (by 
the 31.0fthe third) and FE is a perpendicular 

“Hine. Wherefore ( by the-8,of this booke) the 


K . OF 


— Demonftrax’ 


triangles 4 F Eand FR E are like both tothe aE 0 
whole triangle'e4 F.B and alfo.the oneto the e, jake t 


other. Wherefore (bythe 4.of this booke )as 
theline 4 F is to the line F B, fois the line A E 
tothe line E F,and the line E F tothe line E 8,- 
which aresfides cOtayning equall angles. Wher- 
fore(by the 22.0f this booke)as the reGtiline fi- 
gure defcribed of the line A Fis to the re@iline 
gure defcribed of the line FB, fo is the reQi- `- 
line figure defcribed of the line dEtothereQie, oo o as 
line figure defcribed ofthe line E F, the fayd re@tiline figures being like and in like fort 
. fituate. 


The firt Co- 
vellary, 


The fecond 


Covollary. ... 


The third 


Corollary. - - 
oo á . areĝiline figure like vnto the re&iline figures genen andin like fort fituate (by the 18. 


i Lhe fixth Booke: > 


fituate . But as the re@iline figure defcribed of the. line.e-f E being the firlt, is to the 
rectiline figure defcribed of the line EF being the fecond, {ois the line e ¥ E the firlt,to 
the line EB the third (by the 2.Corollary ofthe 20:0fthys booke) .Wherfore the re@i- 
line figure defcribed of-theline 4 F.isto the redtiline figure defcribed-of theline FB, 
astheline e4 E istotheline EB, But the linee% Eis W thelineEB (by conftru&ion) 
as the line G C'is to'the line C‘D . Wherefore(by the 11,0f the fift) as the line G Cisto 
theine C D, (ois the reGiline figure defcribed ofthe line «e4 F to the re&ãiline figurë 
defcribed of the line ‘F B, the fayd reGilime figures being like and in like fort defcribed, 
But the redtiline figures defcribed of thelines AF and FB, are equall to the reétiline 
figure defcribed of the line 4B , vnto which they are (by conftru@ion) defcribed lyke 
and in like fort fituate , Wherefore there are defcribed two retiline figures e 4 K F and. 
FIB equaliand like vnto the reGiline figure genen ef B Hand in like fort fituate,and 
they hane alfo the one to rhe other the proportion geuen, namely, the proportion of 
theline. GC tothe line’ C.D: which was required to be done, | TUS EDG 


qT be firjt Corollary. * 


 Torefoluea rettiline figure geut into two likereltiline figures which (hall haue alfa proportio-ge- 

«é.For if there be put three right linesin the proportié geué,and ifthe line AB becut- 
it the fame proportion that the firit line is to the third, the re¢tiline figures defcribed: 
ofthelines e4 Fand F B (which figures haue the fame proportion that the lines 4 E 
and E B haue) tha! bein double proportionto that which the lines 4F and FB are(by; 
the firft Corollary of the 20,0f this booke) , Wherefore the right lines e4 F and FB 
are the one to the other in the fame proportion that the firft of the three lines put is to 
the cond . For the frit line to the third ,namely,the line AE to theline E Z is in dou- 
ble proportion thatit is to the fecond, by the 1o,definition of the fift, ` 


zi TH Jecond Cavite stalin 


” Hereby may Wwe learne how from avettiline figure genen to take away apart appointed, leaning 
the'veft of the rectiline figure like vatothewhole. For iffrothe right line AB be cut ofa part 
appoynted namely ,£B (by the g.of this booke) as the line 4 Eis to theline EB, fois 
the rectiline figure defcribed of theline AF to the rectiline figure defcribed of the line 
F B (the fayd figures being (uppofedto be like both the one to the other and alfo to the 
re&iline figure defcribed of the line 4 Z, and being alfoin like fort firuate ), Wherfore 
taking away fromthe re@tiline figure defcribed of the line 4B, the rectiline fignre de- 


. feribed of theline F.B,the refidue namely, the reGiline figure defcribed ofthe line AF 


{hall be both like vnto the whole re¢tiline figure geuen defcribed of the line e4 2,and 
in like fort fituate. i 


q The third Corollary. 


To compofe two like rettiline figures into one rettiline figure like and equal tothe fame figures. 
Let their fides of like proporti obe fet fo that they make a rightangle,as the lines e4 F 
and FB are. And vpô the line fubtending the faid angle,namely,the line 4 B,defcribe- 


of this booke)and the fame hhall be equall to the two rectiline figures geuen(by the 3 1e 
of this booke) . i iA mh j 


q T he fecond Propofition: 


if two right lines cut. the one the other obtufeangled wife, and from the endes ofthe 
lines which cut the one the other be drawen perpendicular lines to either line:the lines 
which are betwene the endes and the perpendicular lines are cut reciprokally. 
Sead roma Grae eee SHI SD. cits 22 gt te 


of Enelidtes Eleméiites. _Foal.1826 


Suppofe that there betwo ane lines AB. a GD. cuttitg the: EA OER inthe 
point £, and thaking an obtufe: anglein the feGion And from.the-endes of theilines, 
namely; ZA and G, let there be drawen to either ling perpendicular ane namély; from 
the point 4 to theline G D,which let be -4:D, and from the; poitin@ G. to! the sights: line 
A B: whith let be GB,Then Ifay,that these) i : 
right lines 4B and G D do, betwetie the = 
end A and the perpendicular Band the. 
end G and the perpendicular D, cutthe_: 
one the other reciprokally in the point £: , 
fo that as the line 4 E is to the dine E io pF 
fois the lineG Eto theline E BiFotforal- 
muchas the angles ADE and GBE, are 
right angles, therfore they are equall. But’ 
the angles QAE D-and GEB arealfo e- Psi a“ 
quall (by the 15.0f the firit) . Wherefore 5 S% is : 
theanglesremayniñg;namely EA D&E G B; are eini By aie Corata of M a2. 
of the firlt) « Wherefore the triangles cA ED: andGEB, /areequiangle. Whe?fore the 
fides about the equall angles thall be proportionalk(by the qofthe fixe)’. Whetfore as 
théline 4E istothe line ED, fo is théline G.E to theline-£B., If therefore two tight 
lines cut the one the other obtufeangled wife: &c : which was required to yee proued. 
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gI he third Propo tion: HINO ol pin ah 
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If two right lines make ai ait acute ren wid. ljro | spelt ende; bè drawen to ech thie 
perpendicular lines cutting: them : the two right l hues genen salt be ete eal pro 
lp in ti as fhe efegreenigs. mhic Are. abong He anelee eF 
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TERT that wa o o Gnas AB anisi, B, Cah hts -anacute antie ABG, 
And fromthepoyntès ef and G: det thete bé drawen vito the lines Z2 and GB per- 
pêndicular lines AC and G Eicùtting the linesotR and GB inthe poyntes E-and.C. 
Then I fay,that the lines namely. Bto G Bsare Poa os os dees feg- 
mentes, namely, CB to EB whichate about the!acute osonro: i 
angle B. For forafmuch as theitightangle) of E Baad: 
GEB ate equall, and theangle:48 Gris coniinet tothe you 
triangles: ef B C,and G B Es«hetefore theodnglescre boi j PETS: 
mayning B AC and EGB are'equall: (by thé:Corollas: < sexo jela 
ry ofthe 3:2. ofthe: firk) u. Wbeifatetbe Medeo about. Nida? 
and GB Eare equiangless: Wherefore the:ftdes about: 
the equali angles are propottionsll {by the g.ofthe fixt)z: 
fo that, as.thediné sf B-isto:thedine BG.fois the lide 
GB to the line B Es Wherefore alternately as theline:: 
e4 B istothe line GBifoistheliné CB-tolthelineBE,! 
If therefore two right; linés make anacite angles geniga 
which wasrequiredtobeproued,  .bersttnermab 
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Ifin a circle be drawen two righti lines cutting ia A the other, the ae of the one 
_ tothe [eres 0) rahe other fall be. reciprotigls: ppeapertionalis Sa 


- Inthe circle G Blet aeai right lines AB ‘and. D ‘eu cone the other in 
‘the poynt E. Then fay, that reciprokafly-as-the line AE isto the line E D, foisthe 
line GE to the line E B . For forafmuch as (by the 35.0fthe third ) the reĝangle fi- 
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gure contayned vnder the lines ef E and <9 °° 2°2° 

2B’ is equallto the reftangle figurecontays <2" 
sned vnder'the dines G-E-and ED, Butine" -° 
squall re@tangle‘parallelogrammeés the fides ` 
about the equall angles are reciprokall (by | 
the 14. of the fixt) » Thereforethe line AE” 
is to the line £ D_reciprokally as the line 
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Iffrom & paywt geven be drawen in aplaine o o a 

cı o faperficies seoright lines tothe concaue circumference of a circles they: fhall-bereci- 

oils »uprokally proportsonall. with their partes takë without the circle.And moreouer a right 

_ scidine drawen from the fayd poynt & touching the circle, fhall be a naeane proportional 
1i bermene the mboleline eid thi wirer fegin S E T 
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Suppofe that there bea.circle e4 BD, and withoutit 

take a certayne poynt,namiely, G , And from the point G 

drawe vnto the concaue circumference two‘right lines 

GB and G D, cutting the circle in the poyntes Cand E, 
Analet the line G4 touch the circle in the point 4, Thé. .; 
‘Tfay,that thelines, namely, GB to GD arereciprokally. 
‘as their parts taken without the circle namely, asGCto ` 
G E , Fox forafmuch as (by the Corollary ofthe 36,ofthe” ~ 
Demonfirati- third) the rectangle figure contayned ynder the lines GB 
onoftbefi and G Eis equall-to the feGatigle'figuré-contayned yno- /o ~ 
part ofthis ` der the lines.G_D-and GC; therefore ( by the 14.0f the. 
propofitson. § Sixt). reciprokally, as thé line G B is'to theline GD; fois. |. 
-thè line: G.C.to,theline GZ, for they-arefides contayning ` \ ` 
ea 7, equall angles. Ifay moreouer,that:betwene thelinesGB -> \ 
v3.1, =, and @E, or betwene the lines:|G DaiidG-Cthe tonchiine’ ..\Y.: -. 
Demonia- GA is a.meane proportionalls\For forafmuchas theres? p< 


a 


sion of the fea Gangle figure comprehended ynder the lines G Band? 6 > 
cond part, GE is equallto the {quare made:of the:line ef G (bys = = eS 
the 36. of sas it followeth thatthe tonch-line'G Ais 'a' meane propore >” 
tionall betwene the extremés G:B.and'G E (bythe fecond partof the 17.0f- © ~ 
` the fixt) for that by thdt Propofition the'lines: GB, G-Ajand GEiare °° 
proportionall. And bythe famereafon may.it-be prouedthatthe ` “t 
line Ge isa mearie:proportionall: betwene the linès GD ~~ ° > 
and GC, and.fo%of:dlisothers.,.. If therefore from a >. =e 
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NEVER TO LNOTHESIXE bookes before hath 
<-> Euclide patted through, and entreated of the Elementes of Geome+ 
ytriewithout the ayde and fuccor ofnomber.Burthe matters which 


reams ee nse gi a 


and ittthe eleuenth & the other following he teacheth the natures: 


eee A LM the comparifons and proportions ofthem, cannot be knowen, ñor 
A E “exactly ‘tried 5 but by the meanè of nomber , in which they are first 
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and is (after thefe men) the being and very effence ofall thinges , And miniftreth ayde and helpe,as to 
all other knowledges, fo alfo no {mall to Geometrie . Which thing caufeth E£xclide in the mideit of his 
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1 Vuitiets that whereby enery thing that isis fayd to be on. . 


lute worke of Arithmeticke which he wrote)defineth ynitieafter this maner. ° = 


oe: 


~bers,and is fetand taken for them. 


In this place (for che farther elucidation of thinges, partly before fet,and chiefly hereafter to beter, 


that itisan euen number,and that itis perfect number,and hath many mo conditions and proprie 
ties. And fo conceiue ye of all other numbers, whatfoeuer,of9. 12, and fo forth. Oh alg tt 
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eontayne : which,accordyng to the diuerfitie of the difpofition and placing of them, may reprefent di- 
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spies that they Be orderly fet ina ftraight courfe,fo that they reprefent the forme of line, then is the 
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that it fhew forth the forme ofa criangle,then itis called. a ttianguler nfiber: asyeherefec, pes 
Likeivife if t2'Be'in fuch fort deferibéd by his vnities sthat it repreféteth that formé of figire 4, 
Which ia Gedmetry is Called a figure on the one fide longer: then fhall the numbel a 
called 2 number hau e 
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deuidedinto two equal partes. The fixth defi» 
w PEIOR, 

As the number é may be deuidedinto 3 and 3 whichare his partes,and they are equall,the one not 
exceding the other. This definition of Euclideis to be vnderitand of two fuch equall partés,which ioy- 
ned together, make thewhole number::as zand (the equall partes of'6) ioyned together, make ¢,for 
otherwile many-nitmbers both:evenand odde may be deuided inte many equall partes,as into x. 5. 6: 
gr mo and therfore intoz:As 9 may be deuidéd into 3 and 3 which are'his partes, and are alfo equall, 
forthe. one of themexcedeth not the other: yetisnot therfore thisiniimber 9'an enen number,for that 
g.and 3 (thefeequall:partes ofo) added together makenoty but ðrely é. Likéewife taking the definiti- E 
ono generally euery number.whatfoeuer.thould be an euen number“: forin that fort of vnderftading 
there is no number,but thatit may be deuided into two equall partes : as this number 7- may be deui+ 
dedinto 3partésmamely,3.:1. and 7:0F which two;namely,3'and:3 are équal,yet ignot7 an euen num- => E. 
ber. becaufe 3 and zadded together make notz: Boetins therfore inthe firft booke of his Atithmetike, Feer °° 
forthe more playnes,afterithis maner.defihethdn euen number. $ wWedmieru's par ef, quiporefizzagualia =e i 
dugdinidi; Guno medio nonintercedente,thatis’s.:°: aladi baling uaea Gan We iani BET | A wh 
2iAneuen number is tharwhich may be-deuided into two equall partes withotic an yniti@ éomming An other defi» 
betwenethem. -As 8 isdenided. into giand 4itwo:equall partes without an vnitie comming betwene zirien ofan enë 
them which added together, make 8, fo thatthe fenceofthisdefinition is that an euen ‘number is that pum ber. 
which is deuided into two fuch equall partés;which are his:twochalfe partes. : “ali oa n 
:oHére is alfo.to-be hoted;that 2 partis. taken in this definitionjand in-certaine definitions following, yee 
aptin thar fignification as it was before definedjnamely,for fuch aipart'as meafureth thewholénum-' Vere, 
her,but for any part. which helpeth: to the making of the whole,andinto which the whole may be re’ w 
folued,fo are 3 and.5 partesof8 in this{fence butnotin the other fence. Forineyther 3nors-meafuieth =- |) 
3,Pithagoras and his {cholers gane an other definition. ofan:euennumber(which definition Reerivsal. , Pithager aoe 
fohath)afterthismaner.” iara; this 
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7 Anodde number is that which cannot be denided into two equal partes: 
ino thatewhich onely by.anymitie différeth: from an euennumbeyp's 2:08 
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ded together; fhall make's. Or by the feécond definition, s an ‘odde number, ifereth from « 6/an guen 
number aboue it,by 1, And the fame 5 differeth from 4 an euen number ynder irlikewife | by rage 

Boti ius defineth an odde number r after ti this maner, 

: de odie numberns that which ta cannot, be desided snto tpo egual partei, but thd. sid Gus. isej BAD bébewene 
rhels AS if ye deuide§ into 2 and 2? which are two equall partessthere reniaineth on one. oran ynitie be- 
twene them to make the whole numbers, eS ea he 

There is yet an other definition ofan odde number. 4n odde number is that, which being desided into 
two Gneguall partes howfocuer,the ones euer euen, and the otlier odde. Asif 6 be: deiided’ ‘into: two, partes 
which added ogenen makeh s the. whole,namely,into: 4and s. which are Ynequail’t ‘yefee the oneiis 
enen namely and the otheris dde namely, 5. fo ifye: see ah into ands or into $ and tthe orie 
part 15 cucr. euen ande the other odden gad? olaa E a o a O nonunsigns od 
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ber. This.deanition hath much. troubled:many,and feemeth nora true definition; foruthat- theré/are 


many, numberswhich, even numbers, do .meafure,and. that by:euen numbetsy:whichyerare not’engis’ 
ly eué numbers, after moitmens-minds:as.24. which 42 ehénumber doth:meafare ‘by: foure which. 
is alfo an eucn number,and yetasthey thiñkeis not24an evenly-euen numbersforthat Ban enetig : 
ber doth mealure, alfo.24 by. 3. sat-oddexium ber. Wherfore Campuse to makeshis{Unrence plaine after 


this maner {ctteth,forch: this definition.<P arster pe oft yen. candi "SNe: cums HiMEP EEES y (pari ba Gieta 
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times,that is,by, euen numbers, as 16; Alltheeuen numbers whith meafure 1 Ppagare (Bigs aid). "ad 


meafureat by.euen numbers.As 8.by 2;twife 8 is6:4 by 4,foure times isre vandr by: ‘sStimesais 


16. Which particle (al enen numbers) added by Campane maketh 24 torbeno euenly even nuinber For 
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. As 8 being an euen ‘number differeth 


tharfome one cuen number meafureth icby an oddenumberas 8 by 3. : Flaat, alfoisplaintyof this 


prre that Euelide gauenot this definition in fuch manerabitis by Theom written for the largenes‘8e s 
generalitietherofforthatit exeendeth it to'infinice numbers: whith‘are.not-enealy: renen: asi ‘he thins. 


keth,for which caufe in place therof; he geneth this definition: isa, 311-1 ows ojat baby ob zi iain 


nw nnittbér exenly eisenyisthat which onely euen numbers do medfure. AS 61S meafared ofn ‘none ‘but ofe den 


numbers sand therfore is euenly-enen.There is alfo of Boersws geuen an othér-definition of mofe facilis’ 


tie,including initno doubrat all;whichrismoft commonly vied:of all writersjaidigehis. 7) dead 


» oA number, evenly egenisthat which may bedeuided inio two ezen partesand that p patr piemen two ala 
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-CAs t4 which 7.arodde nùttber doth meafure onely, by 2.which is an cuen number, Thereis alfo 
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other definition of this kinde ofnumber commonly genen of more plaines,which is thisss Í 
"A pmiber exenty odd is that which may be dewided into two equallpartes,but. £ hat part cannot apayne be de~ 


cånbedekided into two equall partes: for that3.isan odde number and fufereth no fuch dinifion:«+r 


sser A number-oddly enen (°C intim patiter par.) is that which an 
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-12:for'3,an odde number meafureth 12, by 4:Which is an euen numb 
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% 
w 


famemumber 6.by.z.aneuénűber. Now ifthefe two. definiti 
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evenly odde‘and fo is contayned vader two diners ki ; 
thoritic i playn meth h vin the ¢.bodkes that euery nomber whofe halfe 
isadi odde nuinber,is a núimber evenly odde onely. 

. * i : ~x we id 
the number which here ought to haue bene.placed is.called of the beft interpreters of Ewclsde, niemerus 
felfe in the 34. propofition of his 9. booke: which kinde of number Campanus and Flaffates in Reade of 
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\waeafure fonrehinie by an exer 
number and [ormetime by an odde. 
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yan enen, As2,an ené number meafureth 6.by 3.an odde number. Wherfore 
ons be définitions of nwo dilting kindes o ‘numbers,then.ts this number!é, both evenly enen,andalfo- 
authoritie of Exchde who playncly proueth here.afte 
Fluffates hath here very well noted,that thefe two! 
enenly odde, and oddely enen , were 
Meat: see ees : in 
pariter par CS nupar, tharis Y 
the infufficient and ynapt definition before geyen, afigne this definitions, ~ 
Asthe number 12;fors.an enen number,meafureth 12,by 6,an even number; two times 6,is.123 Al- 
! .3,an odde number, And thereforetis.12.anum- 


3,2n odde number doth alfo meafure the. 
contayned ; ndes of numbers . Which is direftly agaynft the’ 
e taken. of Bucléde foron andthe. felfefame kinde ofn omber: But 
a number enély éné, and euély odde Yeaand itis fo called of-zuclide him’ 
A rursber- duenly prem and euenly oddé 5; is thar phithan cuen number doth 
for San cuén number eafireth the fame number'i2.b 
ber-cuénly enen dndtnenly ddde, and fo of fuch others., =. > 
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Ehe canle why that Campanas anid Flafares were. {6 {crupelousin amending (as they. Lippofed.).the: 
two definitions beforesnamély, 


ofa number eùély enen and of a number evenly odde, the one by ad- 
ding this word 2/,and the other by adding this word ozely , was for that they were offended-with the 
largcnes.and gencralitie of them For that by them 3 on addche @lfe fameAumber m ight’be compre- 
hended vnder either definition. And fo athe felfe number fhould be botheuenly énen,and-alfo euenly 
odde: which they tooke for an abfurditie.Por that they ate two diftin@ and diners kindesor n umbers, 
Burt all things well and inftly conceined, it fhallnot be hard nor amifle to thinke , thar thefe definitios 
were fet and written by Byc/ide in fuch formeand manet yas i p ii aii by Theda and 
en È of, ii. that 
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times is 64: {o in divers refpeétes it is both, without ay abfurditie at all Likewife this number 6. in di~ 
alfo a trianguler number: which yet are diners 


all number of one fide longer. And if the fame 6,be fo deferibed by his vnities, that 2 we 
itreprefenteth the figure of a triangle, then is itand beareth it thename ofa trian- T. 
gler figure «as here ye may fee the forme ofeither. And ifye extende in defcription is 
therof all his vnities in length onely, {6 is 6 alfo a lineall number. So you fee éin di- a 
uers refpectes is a lineall ntimber,a number on the one‘fide longer, and alfo a trigo-~. kak 


Peers 


uenty odde Thi oa di that6.an euenniimber meafureth 12-by 2.20 euen number,12 isa number euen-, 
pect that gañ euen number meaflréth 12.by 3.an odde number, 12..isa number e- 


-Thereis alfo an other 
whieh is thus; | 
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gayne 12,into 6,and 6.And agayne 6 may be deuided into two equall partes, into zand 3: but 3,cannot 

be denided into two equall partes . Wherefore the deuifion there ftayeth: and’continueth noé till.ic 

come to vnirieas it did in thefe numbers which are euenly euen only, = eae > 
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«a3 „A number odly odde is that which an odde number doth meafure by an 
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Ass ,which s.an odde number,meafureth by an oddè number namely ,by y. Fiue times fiueis 25+ 
Likewife22.whom 7.an odde number doth meafure by 35 Which is likewife an odde number . Three, 
times 7. is27... is wes mein teamed irre gl 

'Fluffates geneth this definition following of this kinde ofnumber, which is all one in fubftance with, 
the former pa sav yet son alll eM ay lel 

A number edly odde is that which onely an odde nuinber deth meafure. 


_»As.15.for no number meafureth rs. but onely’s.and 37 alfo 25: none’ meéafureth it but onely, Se 
which is an.odde number, and fo of others. BoE ee en ee ete 
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12, Aprime(or firft) number is that,-which onely vnitie doth meafure 4 


alfo are called firit dumbers,aiid numbers vn¢compéféd,haue no part to meafure ché, but onely ynitie.’: 
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` 13 Numbers prime- the.one to the other are they, which onely vnitie doth 


`- meafure being a common meafure tothem. 5 


apis j l = oor. 


As 13.and 2a.benumbers prime the one to the other «rg.of it felfe is no prime number, for Ba one- 
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of Euclides Elementes. Fola86. 


Syynicie doth meafure it,but alfo the nuimbers's.and 3, for 3times 9-19 tg. Likewifé izis of it felfeno 
prime numaber : for itis meafured by 2,and 11,béfides ynitié. For 11 .twife,or z.eleuen times,make 22. 
So that although neither ofthefe two numbers -r}.and 42: bë a prittie br incompofed number, but ey- 
ther haue partes of his owne,whereby it may be meafured befide ynitie : yet compared together, they 
are prime the one to the other : for no one number doth asa commion meafure, meafuré both of them 
‘but onely vnitie, which is a common meafure to all numbers . The numbers 5.and 3. which meafure 
15. will not meafure 22 : againé,thé numbers z ånd 1i.which mesfurd 22,do not meafires, ` ` 


1g A number compofed, is that which Jome one number meafureth, 


A number compofed is not meaftired onély by vnitic,as Was a primé number, but hath fome num» 
ber which meafiiiethit.'As 15: the number 3.méafureth 15 namely,taken s.times. Alfo the number 5, 
meafurech ry,namely,taken 3.times, s.times3,and 3\timés s, is .15 . Likewife18.is a compofed num 
ber, it ismeafured by thefe numbers 6.3.9.2. and fó of others. Thefe numbers are alfo called common- 
ly fecond numbers, as contrary to priméor firftnumbers, © ` ‘ a 


~ 15. Numbers compofed the one to the other are they wbich fome one riumber , 
` being a common meafure to them both, doth meafure. ` 


As nand 8.are two compofed numbers the one to the other. For the ntimber 4, isa common mea- 
fure to them both : 4.taken three times maketh 12: and the fame 4.taken two tymes maketh 8.Soare 
g.and 15 : 3.meafureth them both. Alfo 16.and 25 : for §.meafureth both ofthem and fo infinitely of 
others.-In thys do numbers compofed'the one to the other or fecond numbers, differre from numbers 
prime the one to the other : for that two niimbers being compofed the one to the other, ech ofthem 
{euerally is ofnecefiitiea compofed number . As in the examples before 8.and 12. are compofed tium- 
bers : likewife 9.and rs : alfo 10.and 25 : but if they be two numbers prime the one to the other ,*itis 
not of neceffitie that ech of them feuerally be a primé number. As 9.and 22.are two numbers prime 
the one to theorher : no one number meafurech both of them.: and yer neither of them in it felfe and 
in his owne natareisa prime number; butech of them isa compofed number . For3.méafureth 9,and 
tr. and a.méafure’ zz’ ; å a ee eS ee ` 
16 Anumberss fayd to multiply anumber when the number multiplyed, is 
“fo oftentimes added to it felfe as there are in the number multiplying vni» 


ties : and an other number is produced. 


~ In multiplication are euer required two numbers, the oie is whereby ye multiply commonly called 
the multiplier or multiplicant, the other is thar which is multiplied < The number by which an- other 


is multiplied namely the multiplyer, is fayd-to multiply. As ifyė will multiply 4.by 3 athen is three fayd, 


to multiply 4 + therefore, according to this definition, becaufe iñ 3. theré are threé vnities ¿adde 4,3; 
times to it felfé, fying 3. times 4 : fo fhall ye bring forth an othef‘number, namely, 13, which is the 


fumme produced of that multiplication : and fo of all othet multiplications. 
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“17 When two numbers multiplying them felues the one the other, produce an 
_~» other : the number producedis called a plaine or fuperficiall number.And 
<- thenumbers “which multiply them felues the one by the other are the fides 
ST |, er re Pe, Mel roa 
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J As letthèfe two numbers 3.and 6,multiply the one the dcher,faying, 3times 6,0r fixe tymés 3,they 
dhall produce 18. Thys number 18.thus produced, is called a plaine number, ora fuperficiall nuniber: 
And the two multiplying numbers which produced 12,namely,3.and 6, i 
are the fides of the fame fuperficiall or plaine number,thatis,the length 
and breadth thereof. Likewife if 9 multiply. ?1 or eleuén nine,thére fhal 
Be produced 99. aplaine number, whofe fidés are the two numbers ge 
andi xt ias the length and breadth of thefame. They aré edlfed'plaine. ` 
and fuperticiall numbers , becaufe being defcribed by their vnities on a ‘a rile 
plaine fuperficies, they reprefent fome {uperficiall forme or T E 
Mietticall,hauinglength and breadth: As ye fee of this example: and 1- an 
fö; of others. And all ftich plaine or fuperficiall numbers do euer tee. . tela 
pretetitright aigled figures 9s appearéthintheexample. ©" 
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ol8 When three numbers multiplyed to gether $ one into the other, produce any 

number the number produced is called afolidenumber.: and the.numbers 
-multiplying them felues the oneintoy other are the fides therof.’ "= 
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” As taking thefe three nübérs 3.4.5. multiply the one into-the others = o, niia o iyn 
Firlt 4.into s.faying,foure times 5.is 20: then multiply that numberpro- ` 
duced ,namely,20.into 3: which is the third number,fo fhallye produce 
6o.which is a folide number: and the: three *humbers which: produced? > Vi: 
the number,namely,3.4. and 5. are the fides of the fame . And they are 
called folide numbers, becaufe being defcribed by.their,ynities,they.re-. . ., 
prefent folidé ‘and bodylicke figures of Geometry,which haue length, 


be 


readth,and thicknes.. As ye fee this number 40. exprefiéd here by.hys. ` 
vnities. Whole length is hys fide s,his breadth is3,and thicknes 4.And `, 
this may ye do ofall other three nibers multiplying the one the other, 
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„As multiply ewo equall numbers the one into the other.Asg.byg.ye vc... : shod opener ol 


gnally, equall, becaufe itis produced, of the multiplication ofnyo equall | i pompare 
humbers the one inro the other. Which numbers are allo fayd inthe fe~ offitio] 
cond definition to.contayne a{quare number’. As inthe definitions.ofthe:n5 = 2p Is1: 
fecond beoketwa lines are fayd to containe a{quare ora parallelogramme’'s : yf del f= 
figure . Iris called a {quare number, becaufe being defeuibed byhis ynities 9 klel- 
it reprefenteth the figure of a fquare in Geometry. As ye here fee.doth the, o o ditch 
number 81,Whofe fides,thatis to fay,whofe length and breadth,are'9. and ising ptyapry 
9,equail numbers = which alfo are fayd'to contayne the {quare number 81: babe rote tole it 
and fo ofothers. 
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729. which is. i cùbe number . And Ewelide calleth a Se elit of 
` itanumber equally i . eS : | 
diicéd of the‘ mulaplication of three équall num- 
bers the one into the other‘ which three numbers — 
are fayd in the fecond definition (wherein he fpea- 9 ¢ 
keth more applying to. Geometry) tò contayne the | > 4 
~- cube number-Itis therefore called acube number; ~ 4 
bécaufe'beitig déferibed by hys:ynities} itreprefen-*~ ‘{ 
teth the forme of aciibe in Geometry, wholefides, «s 
that isto fay, whole length, breadth, and thickness 
are the three equall numbers 9,9, and 9, of which 
he was produced : which three fides alfo are fayd a 
to containethe cubeé:number 7293 beholde here? 28 YE. + 
the deforiptionthe¥ofi .:..1 -nu smisige ber > a ae CS 
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“Here he defineth which numbers are called proportional, that is, what. numbers have one and the 
felfe fame proportion’. For example‘é:to 3: and 4.to2, are numbers proportionall, and Kauce one and 
che felf fame proportion: for éthe fiit isto 3 the fecod equemulriplex,as 4.the third is to z.the fourth: 
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and 1,added together make r6gwhich are more then 12.Likewife.28,is a number abunding,althis 
name; 79-6-3.2.and 1.added together n make 20,which are more then 18:and-fo ‘of others, ` E- a. Fa 
A number diminute,or wanting is that whofe; partes being al added. together, make leffe: then the 
whole, or number whofe partes they are, -ashy F | 
As 9.is 2 diminute,or wanting number,for all his partes namely,3 and I. TAA partes he Poth not) 


added together make onely 4: which are leffe then 9, Alfo.26.isa diminute niber,all his partes, name» 
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y,13,2.1. added | together make onely.16: whichis a number. much lefe then.a¢, And fo of fach like... -; 
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“As the rr A 6 sand 8: dre: either of thet 4 part. of thën nii abies 34 gi iS afourth 
sare 4.times čis 24:and 8.is a third p part, 3 .times’s 8‘is'24. Now foralmuch as 4(which 


denominazeth what. patt 6.18 of £24) i is greater then 3, (which denominateth what part 


8.is of 24, .)thereforei is 6.a lefle part c of 2atheni is$,and fois 8.2 gicatenpart of: ‘24th 
6.is,And fo in others, 
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rye therefidue.” ACA 3 = maki, 
wr if from. 24. ‘sien nics remainethiz5. ied foras ‘much: asthe umber 
3 meafureththe whole number.24,& alfo the numbertaké away, tiariely,; vit halali 
fo meafure therefidue,which i i$ 15, For Tet iua 15 by! epai Fe "301 is i sAn 
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< Asthe pien 6 smeafuring thenumber rs thal alfo meafure all the urh bèra that 


“y r2.meafurethicasthe numbers 24536048. sarae fo forth: which the ‘admber ra/doth 
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of Euclides Elementes. N Fol.138. 


meéafure by.the.numbers.2, 34nd. s.And ford ds ‘muchas. thetumberr 2,doth meafiite 
the numbers 243 6.4803 ando; ‘And the nabers, doth meafare the numbertz, (amely < 

py, 2.) It followeth ‘by this comm fentence, that the number Ssmeafureth gche of thefe: 
numbers 24e 3 SER 6o,And fo of. others,’ e my 
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As e AEA iD ea thefe two sera seep ets a it meafureth 6 ‘bys ai 9s i 
by 3. And ‘therefore by this commion fentence it meafureth the number 15 .which is 
conta of the numbers § RATE inamelyitn mee erhi it by, oye 


A “pd fin compete there is Pref 2 manyfoener equall or the.felfe sejebenr™ 
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w _y£the proportion of the umbera" to the Eiaha 3° be as thie propattion ar 
the number.8, to the number 4, ifalfo, the proportion of the number fo, to the num- 
ber’s.be asthe proportion ofthe number 8.to the number 4: then fhall the propottion 
of the number.5; to the number‘ 3.be as the-proportion ofthe, number. 10,is-to the 
numbers : namely;eche proportion is duple.And fo of others’, Exclide in his.5: bogke 
theri \propofition demonftrated thisalfoin continuall quantitie: ‘which although as 
touching that kinde of quantitie it might have bene put alfo as aprinciple (as innum- 
bers he taketh it)yet for that in all magnitudes theyr proportion can not be exprefled, 
(as hath before bene noted & fhalbe afterward i in the tenth booke more at large made 
manifeft: therefore he demonftrateth i itthere in that place, and proueth thatitis true. 
as sae, proportions ines whither bike be aeons or irrational. init 
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ate there be genen ti twi Pimegdl A i ndifin in Fake ng vid lefSe continua 
a ‘from the'greater, the number 1 remayning ‘do-not meafure the niimber 
E before; vntillit t fhal come to ‘bnitie: then are thofe nimbers which 
are a Re he begining gener sprint the oneto the other. niran 
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H TE A HA. Then Lfay that? no “namber Bi EUH. r» a , 
Sy me He  peafuhotb the numbers. AB and. n = ie oS 
c dD. For rifi it be pofsible let [ome number meafure them,and let the fame be E Now Cc D Ai. 
Gio ABleanéth a lefe number then it felfe, which let be FA. ‘And F A meafuring 

DC. leaueth alfo a lefe then it t felfe namely, GE: And ne meal uring F A leaucth y- 
pitie HÀ. And forafmuch. as the number E E meafireth) DC, andthe number C D Prei- 
firäh the number BF, sig the umber ja ey mëafureth BF, and: it meafureth r 
whole 
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tence) :but G G meafureth the number BH ywherfore alfa E mealureth F 
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Sireth the wholénimber¥ A, wherfore (by the former ‘common entence) it Yo meafu-. 


continually caken from the greater there fhalbe nb.{tay. of chat {aftragtionstilbthat you come:to ynitie. 
For if in the continualt-{ubftradtion there-bea ftay-before you cometovynitie. > n - 
Suppofe that H A be the number whereat the ftay is made, which alfo being D0: G)3€ 
fubtrahed out of G C leaueth nothing. Wherfore H A meafurethG C wher- B... BaH cA 
“fore allo. ir meafureth F.H by the sscommomfentence ofthe feuenth;And for, -ogo sre + 

as much'as it alfo meafureth it felfe, therefore it alfo meafureth the whole AF by the fixth common 
“fentence'of the feyenth 5 Wherforé alfo it meafureth D G bythe 5. common fentencé :. Bucitis before 
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`: And by this propofition if there be two numbers; geuen.It is ealy to finde out, 
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V ppofe the two numbersgenen not prime the oneto the other to be A Band C 
D. itis required to finde out the greate/t common meafure of the faid numbers 
" A Band C D. Now the number C D either meafureth = 2 mye, 
Seal she number AB or not. 1f C.D meafure AB italfomea. Aari inp | 
fureth it felfe. Wherefore C Disa common meafureto thenumbers C.: iE 
C Dand AB. And it is manifest alfo that it is the greate common ` 
meafure : for thereisno number greater then CD that will, 
meafure CD. ea er ee a 

Butif C D do not meafure AB, then if of the numbers ABA... E......B 
andC D; thè lefe be continually taken away fromthe greater, C.. F ....D f 
there will before you come to unitie,be left a number which willmeafure the number going — 
before (bythe 1.0f thefenenth ) . For if there fhould not , thenfhould the numbers A Band 
C D be prime the one to the other which is contrary to the [uppofition.Let.the fayd number 
left by the coutinwall [ubfiraction of the lefe number out of the greater bEF C . So that let 
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thenumber CD meafuring AB, and [ubirahed out ofitas often as you can “lene a leffe 


uaber, then it Seife, namely AE. dnd ki AE meafuring C D, and fubtrahed ‘out of i A 
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as often as you can leaud alefe then it felfe namely; C EAnd fuppofethat C F dofo mea: 
fure AE thatthere remajne nothing . Then 1 “fay that C E isa tomman meafure. tothe. 

numbers A Band C D.Eor forafmuchas CE meafareth AE, and AE meafureth DF,- Demonstrati 
therefore C E alfo meafareeh DB (by the fifth common Jentence of the fenenth )andit fobe peeo 
likewi{e meafureth it felfe, wherfore 1t alfo meafureth the mhole CD (by the fixth common ca fes 
fentence of the fenenth ) but C.D meafureth BE , wherefore C F alfo meafureth BY: ( by : 
the fifte common fentence of the fenenth).._ And it meafureth alfo E A + wherefore it alfo. That C Fis a 
meafireth the whole B A (by the fixth commen fentence of the fewenth):and it alfo meafu, common mea- 
reth C Das we hane before proned : wherefore the nnmber CF meafureth the numbers furetadlie a 
AB & C Dewherfore the number C F isa comma meafure tothe numbers ABe CD. i~ 


I fay alfo that it is the greatef common meafure. For if C E be not the greateft commo pe 
meafureto ABand C D, let there be a number-greater then ` ` C U That CP is 
C Fwhich meafureth A B and CD: which let beG. And : tA... Ecua B © thegreatef 
forafr much as G meafureth C D zand C D méiafurth BE, `G. o COA. COMMON med- 
therefore G alfo meafureth BE ( by the fft common fentence Ci Fasa Diosin aoai fi nd i A 2 


of the fenenth). And: it meafareth the whole AB;where- ©) wh 
fore alfo it meafureth the refidue, namely »AE(by the 4. common fentence of the fë- 
nenth) But A E meafureth D F wherefore G alfo meafureth D F ( by the forefayd 5. coms. 
mon fentence of the feuenth) And it meafureth the whole C D Wherefore it alfo meafu- 
reth the refidue FE C:namely the greater number the lefe:which is impofsible . No number | 
therefore greater then C E fhall meafure thofe numbers A B and C D : wherefore G F is- 
the greateft common meafure to AB and CD:which was required to be done. b 


eai ara Corrolary. 


Hereby it is manifeft , that if a number meafure two numbers it fhall alfe 

: ~ meafure their greateft common meafure. For if it meafure the whole & the 
part taken away, it {hall alwayes meafure the refidue alfo , which refidueisat ` 
thelength,the greateft common meafure of the two numbers geuen. | 
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T bre numbers being geut not prime the one to the other:to finde out their 
- greate/t common meafure, ; . 


V ppofe the three numbers genen not prime the oneto the other = A 
to'be ASB, C . Now it.is.requived unto the fayd numbers B... 

LASA, B,C to finde outthe greateft common meafure . Takethe. C.... 

greateft common meafure of the two numbers Aand B (by the2 ofthe D.. 

feventh) which let be D : which number D either meafureth the num- E... 

ber C ornot. SRN N mor) & 6: 

Firft let D meafureC . And it alfo meafureth the numbers A and B, wherforeD : 
mesfurtth the numbers A, B, C. Wherefore Disa comman mocafure mto the numbers T2 Rin 
A,B C.T hen I fay alfo,that it is the greate/t common meafure unto them. For if D be not ies Propofi- 
the greate common meafure vito the numbers A, B, C; let fome number. greater then D The fofi cafes 
mesfure the numbers A,B,C. And let the famenumber be E: Now forafinuch as E meafic- | l 
reih the numbers A,B,C, it mesfureth alfo the numbers A,B Whereforeiit meafureth alfo 
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the.greatest. common meafure ofthe numbers A;B (by theCo- SAd. iia a 

rollary of the fecond of the fenenth).But the greateft common B | 
_ mneafure of the numbers A;B, is the number D (by con- C 
‘ftruction) Wherefore the number E meafureth thenumber D...... 
, D, mamelythe greater the lefe : whichisimpofable. Where- E 
fore no number greater the 1D meafureth the nitbers A;B,C. E 
Wherefore Dis the greate/t common meafure to \the nunsbers ` 

ibut now fuppofe that D do not meafure C: Firft 1 fay.that D & C Are not prime num. 


. os ; A 
essocoeroocoey 


Vaart 


__ bers the ane tothe other . For forafmmuchas the numbers A, B, ©, are not prime the one to 


theother (hy (uppofition, fame oie number will meafure them: but that number that mea- 


.,. fureth the numbers A,B,C, [hall alfomeafure the numbers.A,B,and hall likewife meafure 


the greate/t comon meafure of A B,namely,D (by the Corollary of the fecond of the fewéth). 
And the fayd number meafureth alfo C. Wherfore [ome one number meafureth “fa m 


bers D and ©. Wherefore) and C are not prime the one to thé other. ` . 


Now then let there be taken (by the 2.0f the feuenth) the greate/t common meafure vnto 
the. numbers D and C,which let be the'number E And forafmuch as E meafureth D, 
and-D.rseafureth the numbers AB, therefore E alfo OGRE the numbers A,B (by the 
(fixt common fentece sand it meafureth allo C. Wherfore E meafureth the nitbers A,B,C. 
Wherefore E is a consmon meafure unto the numbers A,B,C. I fay alfo that it is thegrea- 
test : For if E be not the.greateft common E unto thenumbers A, B, C, let there be 

ome number greater then E,which meafureth the mibers A,B,C. And let the fame nam- 
ber be F. And forafmuch as F meafureth the numbers A,B,C : it meafureth alfo the num- 
bers A,B. Wherefore alfo it meafureth the greatest common meafure of the numbers A,B 
(hy the Corollary of the 2.of the fewenth). But the greatest common meafure of the numbers 
A,B is D. Wherefore E meafureth D . And it meafureth alfo the number C. Wherefore 
PB vesfireth the numbers D,C. Wherefore alfo ( by the fame Corollary ) it meafureth the 
greatest common meafure of the numbers'D,C But the gréateit common meafure of the 
pnaabers D;C, is E. Wherfore F meafureth E; namely;the greater number the leke: which 
is impoffiale.. Wherefore no.number greater-then E Joall meafure the nitbers A,B;C.Wher- 
fore Bis the greateit common meafure to the numbers A,B,C + which was required to be 
Aone. « Le. F ~~ ee? 
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ced. + oy fLaorollary. i+ 
Wherefore it is manifeft,that ifa number meafure three numbers, it fhall 
alfo meafure their greate/t common meafure. And in like fort more numa 
-bers being gent not prime the one to the other may be found out their greas 
-teficommon meafure and the Corollary will followes © © t mosi 
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g The 2. Theoreme. The 4.Propofition, <- 
; as yt. i fy A, une ih i; w Syra E i) a. 2. 1 ae as a 
is Buery leffe nuinber is of enery greater number, either a part or partes: 


ee i 


twò nunibers Aand BC .Of which let BC bethe lefe Theni 
i fae AE fay,that B Cis either a part or partes of A: For the nuncbers A-and BS are ei 
stent ther primethe she tothe. other ,ornot. Firft let: Aand BC be prime the one to the 
ber’ And denide the number BC into thofe vnities which are in it. Now entry one of 
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of Euchiles Elementes. Folaigo, 


A, then is BC apart of A -Butdf-nat,-tike ( by shti2.of the: nner ah eens afte Reseed 
fesenth) the greate/l Conon mièg ure of A.and BG and let t pei nales Mn 
the fame be D. And let. B Cbedeuided into as many partes © Birs vE O 
asit hath egwall vuto’D, that issintoe BEE FB; and BoC. i Bass BF OO, 
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A.. But D is equall vito entry, one: of thefe partes BREF; 0. H G s 
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Ifa number be a part of anumber, and an other nsber the felfe fame part 
of an other number, then both the numbers added together fhall be the 
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Jelfefame partofboth thé numbers added together which onenumber was 
s q Aone number. . 2 ML aeni] 
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See V ppofe the number A to bea part of thenumber BC, and let an other number, 
: ee ep pk sa Bee a <1 Aer hy 3 Eee ie 

| namely, D be the felfe fame part of an other number namely,of EÈ The I Jay» This propofte 

S that the numbers A and D added together, are the felfe fame part of. the ni- tiö,and the 6. 
el bers B Capd BEE added together that Kis of BC 2 For forafmuchas what. propofisionins 
parbighe number Ats ofthe number BO, the file famepart ST mi diferete qhana, 
= 6 . pe F PETS AN eae ae ee eee r § Se Ha ; 
isthenumberD of the number EF; the, ore how maby PE CAA S ee 


bers there arein BC equall unto A, fo many-numbers. are’ i e oo we Ares En ii 
therein E Fequall unto D. Dewide Dfay, BC into then” °* wing G, e RG Aaa Mata 
bersthatare equallvnto A, that is, into. B Gand GO sand D ë 


| << eoutinitab. 2... 
lt A eS yc eer o a aN he Peet BeMebttile Seve, 
_likewife deusde EF into the numbers that are egual onto Di S dng, a fa, eee 
bind ii, inio ENS aha EEES Nem bere thepmltipidedf the ETENA SS te se hed 
BGund G Cyisequall Vato the multitude of thefe BH and HP. Aud forafimich as. py A. 
BiGisequallunti:A, and Ett D, therefore BG and.BH are equall unto We D. Dem 
BiGusequallwnto:.6, and EH nto D, therefore B Gan EM are equall onto AGD.. sig 
Gk 4 m { 3 jamio ae n r ty f p 
seontad by thefame reafon forafmuch a3.G C is equall unto Aand HE vaio D : therefore Ajira a oi 
GE and HE arealfoequall vnto Aand D- Wherefore hom many numbers there are it aad 
BC equall vnto-A;fomany are therein BC and E Eequall unto Aad D. Wher fore. 
boii ulti BG itoh; [o'multiplex are: beth the numbers BC and EF, to both thé 
‘namibirs Aand D Wherefore what part Bx isof BC; the fife par alfoale Ac D added 
together, of B Cand E F added tagether swhi a 


ch was required tobepronéd. o o 
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qE hess: T heoreme. Thes: Propofition:: , 
«n Ufa number be partes. ofa number and añother numberithe felfe fame 
ons partes.of.an other number.: then both numbers added-together fhall:be of 


both numbers added together thé felfe fame partes; thatonenumber was 
of one number. 9 l 
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Conftrnttion, together the felfe fame partes that A Bisof C.F or forafrinch © >> 
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ther : which was required to be demonftrated. 
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Ifanumber be the felfe fame part ofa number that a part taken away is of 
_ apart taken away : then fhall the refidue be the felfe Jame part of the refre 
` dae that the whole was of the wholess sad W A dae o A 
EF V ppofe that the number AB beef the number\© D the felfe fame part, that the’ 
@NLE part taken away AE isof the part taken away CF. Then I fay, that the refidue 
DARE B is of therefidue F D the felf Jame part that the whole A Bis of the whole CD. 
t part A E is of CE, thefelfefame part let EBs 0 il 


This propofi= > [A 
. thonandthe ~ YS 
next follwing mu: 
indsfiree qua. Wha 


zitie anfive-" be of GC. And for that what part A Ets of CE the. Gu Cees iveeF os. Ds 
vethtothe (ame part is EB of CG, thereforewhatpart A Ess: 0. s ey eee 
fifth propofitið: of CF, the fame part (by the s: of the fenenth)is AB woo no Te SS" 


ofiheffih = ofE G But wharpart AE is of CE, the fame pars {by fuppofition) is A Bof C D Wher: 
; : : | of CE; the fame part by fuppofition) is AB of C D Wher: 
Pe gen i pa part EP of F G,the felf, ee s ABofC D Wherefore A a one G: the 
Conftrattion. [eife fame part of both thefe numbers G F.and CD .WhereforeG F wsequalluntoC D 
Demonitra-" (by the fecond common fentence of the fenenth) Take away.© FE whichis common to them 
pee both. Wherefore the refidue G C ss equall unto the refidue F D. And forafmuch as what 
part A Bis of CE, the fame part i E BofG. C: but GCG sequallunto F D : therefore 
what part A Eis of E C, the felfe fame part is BB of F D-. But what part AE wof CF, | 
the fame part is A Bof C D.. Whereforewhat part EB as of E D; the fame part is AB of 
CD. Wherefore the refidue E B. 1s of the refidue F D- the felfe [ame part that the whole 
AB sof thewhole C D : which was required to be demonftrated . é 


qT he 6. Theoreme, - The 8. Propofition. 
We a number be of anumber the/elfe fame partes, that a part taken away 
is ofa part taken away ,thereftdue alfo [hall be of the refidue the felfe fame 
. partes that the-wholeis of the whale: ` == :- a 
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7. of the fementh.) of the réfidwe, ED, the fife VETETT sas kh E Pus gels 
the whole GX is of the whole. CD. — @aine,forafmuch as. G... M.Kes NH. 
what part K His of C D, the felfe fame partis EL of CE: e pA i 
but CD is greater then CE. Wherefore AXK is greater then EL . Put unto EL anes 
quall number KN . Wherefore what part KH és of CD, the felfe fame partis KN of 
C F Wherefore the refidue alfo N.H is ( by the 7 .0f the fenenth) of the refidueE D, the 
felfe [ame part that the whole KH is of the whole DC. Wherefore both thefe MK and 
NH addedtogether are (by the s.of the feuenth) of D E the felf {ame partes that the whole 
HG is of the whole CD -But both thefe M Kand N H added together, areequall vato 

EB. dzd H Gis equall unto BA . Wherefore the refidue EB is of the refidue EFD the 
feife [ame partes that the whole AB is of the whole CD : which was required to be proued. 

«An other demonftration after F/ufiates. » 


on Suppofe thatthe number A B be ofthe num ber CD the felfe fame partes that the part taken away An other dez 
A Bis of the part takenaway C É . Then I fay,thatthe refidue EB is of therefidue FD the felfe fame monfiration ĥ 


‘partes that the whole A B is of the whole © D.Let EB be of C1 the felf fame partes that A Bis of C D, Fi 
or.A EofC E . Now forafinuch as EB isof C1.the felfe fame partes that A Eis of C F: therefore both after Flufie- 


thefe A E and EB added together are ofboth thefe C FandCladded | =- bebe 
together (thatis, the whole AB.is ofthe whole FI) thefelfefame ‘ B..E...%..A ~ 
partes that’ A Eis-‘of C F (by the fixt of this booke) . But what partes - E C.I 
A Eis of C F, the felfe fame partesis the number AB ofthe number ; 70i 707°" 8 one 
CD (by fuppofition): Wherefore what partes the number A B is of the núber F IL the felfe fame partes ’ 
is the fame number AB ofthe number C D. Wherefore the numbers F Land C D are equall. Take a- 
‘way the number C FE which iscbmnionto them both « Wherefore the numbers remayning C I and 
“ED are equall . Wherefore what partes the number EB is ofthe number © 1, the felfe fame partesis 
«the fame number E B ofthe number F D . But what partes EB.is of C I, the felfe fame partes (by con- 
ilrudtion) is AB of D , Wherefore what partes the refidue EB is of therefidie'FD, the felfe fame 
“partes is the whole AB of the whole C D : which was required to be proued. - E 
ong The 7: T heoreme. -~ = Fhe g: Propofitions = 
Ufa nuniber be a part of a number, and if an other number be the felf fame 
|. part of an other nisber : then alternately what part or, partes the firft is of 
the third,thefelf fame part or partes [hall the fecond be of the fourth. 
Fe Vppofethatthe number A be of the number BCthe ` © Ass.. 
ONSA ife fame part that an other number D is of another p " l A 
VLAE number EF ı Andle A belefe then DThent fay 0 
“that alternately. what part or partes A is of D, the felfe Cite ele we 
art or partesis B Cof EF. For forafmuchaswhatpart Ab ro un p. - 
f P on teas ‘ES were oH oe F Con Truim, 


of BG, thefelfe fue partis Dof EF, therefore how many | <i Tia 
E TA ae wi n g “TEH. numbers 


andr - Lhefenenth Booke Dai i, 


, nümiiers there are in B Cequall unto cA, fo many are therein Azi. 
E F equallunto D . Deside BC into the numbers equall unto 2....6 a 
_ Ay that is, intoBG & GC : and likewife E F intothenum- © "0" 


x 2 
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bers equall unto D,that is, into E Hand H F.Nowthenthe: D 
multitude of thefe B Gand G C, is equallunto the multitude Z HolF 
Demon of thefeE H & H F . And forafmuch as the numbers BG and’ dna: itl 4 
th, uini- ame equall the one to the other, the numbers alfo EH and HF areequall theonetothe 
i ` other : and the multitude of thefeB G & GC is equall vnto the multitude of thefe E H and: 
H F. Wherefore what part or partes B G is of E H,the felf [ame part or partesis GC of H F. 
Wherefore what part or partes B Gis of E H, the felfe Jame part or partes (by the fift & fixt 
of the fenenth) are B Gand G C added together, of E H and H F added together. But B G 1s. 
equall unto A, and E Honto D. Wherefore what part or partes A is of D, the felfe fame 
part or partesis B CofE F : which was required to be demonftrated.. <~>; i 


g The 8. Theoreme. ` The 10.Propofition. ` 
Ifa number be partes ofa number , and an other núber the felf fame partes 


of an other number, then alternately what partes or part the firftis of the 


F V ppofethat the number AB be of the number C the filfe C artes, that an 
D ie DE. Then 


Conidriiflion. artesis D E of E : therefore how many partes of C there are 


Demonfire- A Gis of C , the felfe fame part is D H of F, therefore alter- ie ee 2 


fion. ) 


q T'he 9. Theoreme. The 11. Propofition. 


u Sf the whole be to the ‘whole, as a part taken away is to a part taken away: 
then fhall the refidue be vnto the refidue, as the wholeis to the whole. 


This propo- FV ppofe that the whole number AB be untothe whole number CD, asthe part take 
tion in diferce We Ne away A E;is tothe part take away C F.The 1 fay that the refidue E B,is to the refi- 
quatitie anf- č 4 ? f 


i3 


ninth propofi- 4 E is toC F: therfore what part or partes AB is of C D the felfe j 
öofihe fifth [ame part or partesis A E of CF. Wherfore alfo the refidueEB C.p, Fi. D 
boke sn consi- js of the refidue F D (by the 8. of the feuenth) the felfe fame parte : A... E.B ` 
unal quatitie, ©. = ae, or partes 


m A 2 due F D3as the whole A B is to the whole C D.For forafmuch as, A B isto C D, as 


of Euclides Elementes.* Fol.t02. 


or partes that A Bis-of C D. Wherefore alfo (by the 21. definition of this,booke)as EB isto 


F D, fo is ABCD which was required to be proued.. 
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w: q The ‘10. T'heoreme. <The 12.Propofition.. . 

If there be a multitude of numbers how many foeuer proportionall : as one 
of the antecedentes is to one of the confequentes, fo are all the antecedentes 
toallebe confequentosees = sme. i aaea Cie) ae = 


My 


V ppofe that there bea multitude of nubers how many foener proportional, name- 
ily, ABC, D, fothat as Aisto B folet C beto D. ThenIfay that as one of the 
BN antecedentes namely, Ais to one of the. confequentes, namely ,to B,oras Cisto D, 
o are allthe antecedentes: namely, A and C to all the confequentes, 
namely,to B and D.. For forafmuch as(by [uppofition)-as.d1s to Byn A. 


foisCto D, therfore what parte or partes Ais of B, the felfe fame B... 
part or partes is Cof D (by the 21. definition of this booke) where- C .....- 
‘fore alternately what part or partes Ais of C thefelfe fame parte or D ....+.+.. 


partes is Bof D (by the ninth and tenth of the feuenth) wherefore a. 
both thefe numbers added together , A ana C,are of both thefe numbers B and D added to- 
gether,the felfe fame part or partes that Ais of B (by the sand 6 of the feuenth) ` wherfore 
(by the 21.definition of the fexenth) as one of the antecedents namely,A,is to one of the con- 
fequentes,namely,toB,fo are all the antecedentes A and Ctoall the confequentes B & D. 
Which was required to be proned. 


q Lhe. TIA The 13. Propofition. l 


. 


ji proportionall. 


NO Vppole that there be foure numbers proportional, A,B,C,D, fothat as Ais to B, 
37 fo let C beto D. Then Lfay that alternately alfo they fhalbe proportional, that is. 
ING as AistoC, fois BtoD . For forafmuchas (by fuppofition)as AistoB, fois C 
D therfore (by the 2x. definition of this booke) what part or partes 


6, 


‘Ais of B the felfe [am e part or partes is Cof D. Therfore alternate- A.. 

ly what part or partes Ais of C the felfe fame part or partesis BofD B...... j 
(by the oof the feuenth) cy alfo(by the ro. of the fame) -wherforeas C.. i 
Aisto C, fois B to D (by the 21. definition of this booke):which was D...... > 4 


required to be proued.. 


‘Here isto be noted, that although in the forefayd example and demonftration the number A be 
fuppofed to be leffe then the number B, and fo the number C is leffe then the number D : yet will the 
fame ferne alfo though A be fuppofed to be greater then B, wherby alfo C-fhall be greater then D, as 
in this example here put . For for that (by fuppofition) as A is toB,fo is C to D,and A is fuppofed to 
be greater then: B, and C greater then D : therefore (by the 21. definition of this 


Booke) how multiplex A is to B, fo multiplex is C to D, and therefore what part. A.s..ee 

or partesB is of A , the felfe fame part or partesisD of C. Wherefore alternately B... f 
what part or partes B is of D, the felfe fame part or partesis A ofC, and therefore  C.....005 
by the fame definition, B isto D, as A isto C. And fo muftyouynderltandofthe  D...... 


former Propofition next going before, 
p uyr wren ops ere At 


Sh = . 


p. Weta Tti. SHO" Fhe 


Demon Tra- 
fion 


This in diferet 
quatity anj- 


` wereth to the 


twelfe propos 
[ution of the 
Fifth in contie 
nual quatitys 
Demonftra- 
tione l 


If th ere be foure numbers proportional : then alternately alfo they hall i 
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Notes 


eS Fhe'fenenthBooke = 
aT ge 12T hetene Te ta Prpaiin, © 
If there be a multitude of numbers how many foener, and alfo other numa 
bers equall ynto.them in multitude , which béing compared two and two 
are in one and the fame proportion : they fhallalfo of equalitie be in one and 


ra as 


S "the fame proportion. -` a 
“> an. Je b a A s tae i i; m ace Pie a d a 
This in dif- V ppofe that there be a multitude of numbers how many foeuer': namely  A:B,C, 
crete quantity || aza let the other numbers equall unto them in multitude be D,E,F : which be- 
r sng ivereth to ‘ing compared two and two, let be in one and the fame proportion : thatis, as.A 
the tiwety one ’ 


barat bs : 2 gg oh we pE and as Bis t cfa let E be to E sift bean fay stat of equa. 
sheifibbooke Wit aF-d iste [01s D to F . For forafwsuch as by fuppofitix = — = ‘= 
sucontinuall. 0745.4 is toB, fois D to E -. therefore alternately Alf ONGC” NT 
quantities , 13-of the feuenth) as Aisto D, fois BtoE. Againe,for thatas Basss.. ; 
Demonfira-: Bis to C fois E to F: therfore alternately alfo(by thefelffame) GC... 
tion. © =s À as Bisto E,fois.Cto F`. But as B isto E, fois A to D. VV her- a35 
fore (by the feuenth common fentenceof the fenenth) as Aisto D..cicsee. 
>i D foisC toF. Wherfore alternately (by the 13 of the fewenth) Esa. > 
3 A istoG, fois D to E: which was required to be demon- F. ` 
` Ybrated,. es i 


+ roet 


\. „After this Propofition, Campane demonftrateth in numbers thefe foure kindes of 

Cevtainead-  proportionalitie namely proportion conuerfe,compofed,denided and euerfe: which 
ditions of . wereincontinual quantitie,demonftrated in the 4.17.18. and 19. propofitions of the 
Campane,  fift booke. And firft he demonftrateth conuerfe proportion in this maner, i 


T . . Suppofe that the number A beto the number B, as the number C is tothe POEET | 
E9 cafes i ~ nyumber D . Then I fay; that conuerfedly B is to A,as Dis to C. For if A belele  AMssesecce « 
éhes propofetso= » shen B, Calfo fhall beleffe then D, and what part or-partes A isof B,thefelfe B.....0° 
The firté café. fame paitor partésis C of D . Wherefore B is equemultiplextoA,as DistoC. C... 


Wherefore (by the 21.definition-of this booke) as BistoA,foisDtoC. , . ~D... 
f E Butif A be greater then B, C alfo is greater then D : and what partor partes ` ' 
be fecon B is of A, the felfe fame part or partesis D of C . Wherefore (by the fame definition) as B is to A, fo is 
eef . =D to G : which was required to be proued.™ ee 3 = 


ey 


aes ‘Proportionalitie deuided, is thus demouftrated 4 


-D _ _ Suppofe that che number A B be to the number B,as the number C D isto the number D . Then T 
Preportiona- ~ fay,that denided alfo,as A is to B,fo isC toD . For for that as AB istoB, r 
lity denided, foisCDtoD: therefore alternately (by the 14.0f thisbooke) asABisto Aeerseeeee Beo 
~- CD,foisB to D. Wherefore (by the 11.0fthis booke) as AB isto CD,  CrecereDaee 
fo is Ato C. Wherefore as B is to D, fois Ato C : andforthat as A isto - ' 
C, fois Bto D, therefore alternately as A isto B, foisCtoD. 


`. Proportionalitie campofed, is thus demonftrated. 


If A be vnto B,as C isto D : then fhall AB betoB,asC Dis to D . Foral- 


gg da F is A . . te =o oao TEN din 
lle p d, | ternately A'is to C,as B is to D . Wherefore (by the 13.0f this booke)as AB, bse RA o ee vie 
uy KUN a namely,all the antecedentesare to C D,namely,to all the confequentes, fois ©... 
-Bto D,namely,one of theantecedentesto'one of the confequentes . Wher- i 
forealternately as AB istoB,foisCDtoD, : =a h 
-` Enefè proportionalitie, is thus proved. 
Egerfe proe 0 


G PEDIRLE e 5 - Suppofe that AB beto B;as CD is to D ; thenfhall- AB be to A, as CD isto © : Foraleernately 
E © ` is 


“ = % E i ie we : Wet Be tongue Ya — 4 on ees P a 
A Bis to CD, ab ist D: Wherefore(by che ig. Of this booke) AB SHOED, VANSAR ai. 
as Ais to Cx Wherefore alremately AB sto, Ay #3. CD is to 4 
required to béproucd. ` t, aosi e] Spia — 
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_ Apia proportson of Ept Vo the fecond bea the proportion of theibird Vo the faurch ana if the prow 


bod 
gT 
wit 


© n portion of thefift tothe second be xs the proportion of the fxe to the fourth: ‘then the proportion of 


the firft and the fifth taken together, fhall be to the fecond,as the proportion of the thid and the fick 
taken together to the fourth. i | 


*, 


nah yee kee Tt EnaA a wat wh Los 

As if A be vntó B, as € is to D : and ifalfo E be to B,as F is to D. Then fhall A & E taken together, 
be ynto B,as C and F taken together, are ynto D . For by conuerfe proportionalitic, B is to E; as Dis to 
F.. Wherefore.by proportion of equalitiesas 009i mGA aso pet TN Geiss 
Aisto E,foisC to È . Wherefore Çby com- i Ansset Ears sGuvuies Fa. Boier Das 
pofirionj AsMand Bareto E Oare Gand FY e g A S Ty as : 
to F . But (by fuppofition) as E isto B,fo is F to D . Wherefore againe by proportion of equalitie, as A 
and E are to B, fo are C and F to D: which was requiréd to be pronéd,. shoo., na a aL 

And aftert ner may. c th ofition.If B be to A,as D is toC! 

and ifàlfö B be vato E,as Dis to F + Then {hall B be to A E;as D is to C F. For By conuerfe proportio- 
nalitic, A is to B;as G isto D . Wherefore of equahtie,A ig to E,as C is to F. Wherefore by compofi- 
tion Aand E are toE,as C and Fare to F. Whereforé conuerfedly, Eis to A and E; as F isto C and F, 
But by {iippafition, Bis to E, as Dis to F. Wherefore agayne by Proportion of equalitie, Bis to Aand 


‘And after the fame manet may you proue the conuerfe of this Prop 


E, as Disto Cand F : Which was required to be proiied.” ` , ss 
= o Me et Oe ee ee A 

By this alfoit is manifeft that if the proportion of nunibers how many ‘foeuer ynto 
the firlt,be as the ptoportion of as many ather numbers vnto-the fecond,then fhall the 
proportion of the numbers compofed ofall the numbers that were antecedentes to the 
firft,be to the firft,as the number comipofed of all the numbers that were antecedentes 
to the fécond is to the fecond. And alfo connerfedly if the proportion of the firit tonii- 
bers how many foetet, bé as thie 


væ 


roportion ofthe {econd to as many. other-numbers: 


then (hallthe proportion of the fitit to thé numbër compofed of all the numbers that -- 


were conlequerites to it felfe, be äs the proportion of tlie (ecorid to the number compo.. 
fed of all the numbers that were confequentés tó it felfe: 6 moe 
q The 13:Theoreme. ~: The t5:Propofition. 
` Af vnitie meafire any nimber and an other number dò fö many ties meaa 
+ faré an other number i bnitie alfo fhall alternatély fo many tines meafure 
the third number, as the fecond doth the fourth, ore 


“AP ppofe thas wnitie A do mseafiire the number BG: and let an ither nitber D fo 
Cf, | Many times mieafure forme other püber driiely,E F. Then I fay, that altérnate- 


BG,G@ Hand H C,are equall thé one to the other,and thefe numbers ÈK, K L, & LF, avé 
cmtothe multitude of the nambers E KK L,e L È : therefore as vnitie BG is to the núr- 
- ber EK, fois vnitie GHE tothenumiber K Land allo omtieH @ tothe number LF Wher- 


fore 


This propofs 
tion în diferet 
quantity an= 
Jiwereib to the 
14.propofitse 
of the fifth 
boke in conti- 
nual guantitye 
The.connerfe-: 
ofthe fame.. 
prepofition. 
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A Corollary 
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Coñittiuttióhe 


Demonffre~ 
tion, 


k; 0 W E. T h ä fe yoiith Bio ja> ’ 


fere, dy thes 2.0f the fenenthy.as ome of the antecedentesdsto.dne ofthe? 
confe equtentes, P are allthe antetedentes to-all the confequenter hea eee a 
as unitie B G is tothe number E K foi is the number BC tothe number 
E F. But vnitie BG is equall ve unto vnit, A Vand the number LAK K to the E..K..L.. LF 
number D VV herefore( by bey 7 common n fentenceyas Sonme drs to the i 


number D fa isthenumber BC tathenumber EE KY hereforevmtie Ameafureihthe ni- 


TAC Tyg 9 
Ber ee). faz many times asB G i Cridia E h 21 definitione ofthis booke): which Was 
required to beproued ay i Sg ERT AW w sing ESN DAREN Sii 
. ARo akeat mist 


ce The J. ET es Lhe 16. Propo tion, 


5 
PTH a2 dia = 


Ba ENI spoar aaie no be ‘ie eee E 
E ftn tivo aaa: multipbing ten) ‘alae the oneiito the RA A anj 
Te Da, “niambers the nninbers pro foal be gual the oné,into. the other.» > 
T a a = apoio ay megotg wots yy. Cor Ter d cia a di l 
S] i ph that there be: tivo numbers dand B ` and lF A multiplying Piti raw 
ERY ) ot 
eel cea let B ATA pokep D, Arn hen I fo shat, the numberCi as vob Un 


Den ae : 


at Ps 


SEROUS BOUT B? ih öaitie $ pA Geth B hs wnities ahi are in Be of in 
s. VV heeforeznitie. E Jön manyt times oe. i the number B, 4s ‘Ai mea- a 

fureth D; But vnitie Efo many times meafureth. the P B, asa meafureth. Gi y. Y here- 

Fore. ‘A meafureth either oft thefe: numbers. C and. D alike.¥. “herefore ( by thej common: 

entence of this booke) í Cis equall: unto D : which Was required tobe demonftrated: | è 


i DbeasEheoreme. The 1r: Propofition, =% 


oni one number multiply two numbers sand produce other numbers the nume 
-bers produced of ti them 1 fhall be in the ase 4t proportion, that ake nume 
` “bers multiplied are. ai weak OC 


LSE ppofethat ‘the number A dt two me Band, do produce the 

‘| numbers Dand E.T hen I fay that as B isto & foi is D. to E. Take vnitie,name= 

XMF. And. Lforali much as A maultiplieng. B produced D; therfore B 3 meafureth D 
X| by thofe unities that arein A. And vnitie F meafureth AA by afi nities 

which arè im AW crfore unitie F fomany times meafureth the... "= 

number A,as B menfureth D: VV herfore as-vunitie F is to. the . + a 

number A, fois thes number B tothe umber D. (by the 21. dem vhs -% 

finition ofthis booke) And by the fame reafon, « as unitie.E isto ` 5 ae 

the number A, fo isthe number Cto the number E : wherefore Gessos om 

alfo (by the 7.common featence of this booke): -as Bis to D; foi ee poe 

Cto B.. VKherfore. alternately (by thes. of the fenenth) SB i Hn NR Tine 2 6 

to ja fois D toE Tf, therfore one number: multiply two numbers, ` i i 

and produce other numbers:the numbers produced of them, [ball bein the fif ha proper 


Homi that the numbers multiplied are : which was required to be proneds 
al ‘Here 


> 


wt 


“4 


$ 
wade 
» 
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- of Euclides Elementes. Fol.194. 


sil T stv tel. T Here Flufaresaddeth this Corollary. 5 5c- 


a df Wo "km ers bauning one and the fame proportion With two other numbers. do sricltiply the One A Corel Phe 
the other alternately and produce any numbers,the numbers produced of them hall. be equallthe one A dded by A 


so the other. ! VaTech i e t aT ue  Flafeates,. 
< Suppofe that there be two numbers 4 and 8,and alfo two other numbers C and D, hauing the fame k 
proportion that the numbers 4 and 5 haue : and let the numbers -4 and 2 multiply the numbers C & l $ 
P altérnately,that isleta mutupiiens = e a oo 
D produce F, andlet B multiplieng C pi H oe. s cede cece 

produce £.Then I fay that thenumber§ A ...... GCusseee- à aa aoai oo ere 

produced namely Ax Bare equalic EEA O E ees a 

Mand 2 multiply theone the oticran i mee E i iNi 


fuch fort,thatlet-4multiplieng 2 pro- > A 

duce G,and let 5 mulriplieng A produce H. Now then the numbers G and A are equal by the 16.0f this 
booke And forafmuchas 4 multiplieng the two numbers 4 and'D, produced the numbers Gand F, 
therfore G is to’F,as B is to D by this propofition.So likewife 8 multiplieng-the two numbers 4 and € 
produced the two numbers Hand £. Wherfore by the fame His to E as dis to C. Bucalternately (by 
the 13. of this booke) 4 is to Cas Bis to D,butas 4is toC fois Hto Z,and as Bis to D, fois Gto F. 
Wherfore by the feuenth common fentence,as Histo Z,fo is G to F.Wherfore a'ternately(by the 13 . 
of this booke )H is to Gas E is to F. Butitis proued that G & Hare equall: wherfore £ and F(which 
haue the {ame proportion that 4 and B haue) are equall. If therefore there be two numbers, &c. 
Which was required.to beproued. ° ` j i = S 


" ` gThe 16. T heoreme. ~ T he 18. Propo/ition. 


. If twonumbers multiply any number xy produce other numbers: the numa 
bers of them produced, [hall be in the fame proportion that the numbers 
multiplying are. 


ae so Pppofe that two numbers Aand B multiplieng the number C, doo produce the ' 
Ke RN numbers D and ET hen I fay that as Aisto B fo is D to E. For forafmuch as Demonfleas’ 
YA multiplieng C produced D therfore C multipli- C sin, < 


ROKA eng A produceth alfo D (by the 16.0f this booke) A’ see. 

And by the fame reafon C multiplieng B produceth E. Now Bicie 

then one number C multipleng two numbers Aand B, pro- Cue. 

duceth the numbers D and EVV herfore by the 17. of ‘ah Gan DS. RY 
uenth,as Aisto B fois D to È< which was required tobe de- E ss.cscccuscovee’ 
monstrated. alate oo iC i | ` 
““This Propofition,and the former touching two numbers, maybeextended to num- This propofi= - 
bers how niany foeuer.So thatifone number multiply. numbers how.many foeuer,and sion andthe 
produce any:numbers,the proportion of the numbers produced, andofthe numbers former may be 
multiplied, hall be one and the felfe fame. Likewife if numbers how many foeuer mul- extended to 
tiply one number,and produce any numbers, the: proportion ofthe numbers produ- sambers how 
ced,and of the numbers multiplieng thall be one and the felfe fame: which thing by many foenere 
this and the former propOfition repeted as often asisneedefull,isnot hard to proue. : , = 


4 
PROLE Be © EE an. at v4 = eo thy x oe? oe r a 7 
RMU VE Wah ati St anaes a hes bole band yae cer a E. 

E ; E 


q The 19. T'heoremes © «ss Ehe 19: Propofition, — 
eradan D, TARNEN TA ana T OL: a A a E L ! 
If there be fonre numbersin'proportion : the number produced of the. firft 

~ anid thefourth, is.equall to that number which is produced of the-fecond 
_ andibe third And if the number whith isproduced of thë firft and the 
fourth be equall.to.thatswbich is produced of the fecond a7 the third: thofe 
asai foure numbers fhall be in proportion, ~ 5 0 Ust S 


« 
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2h The feventhBooke- ` 

Po al Vppofe that there befoure numbers in proportion A, B, C, D,as Ais to B,folet 
AING NC beto D. And let A multiplieng D produce E : and let B multiplieng C pro- 
4, W al duce FT hen L fay thatthe ie E is equall unto the number F. Let A mul. 

Se SLS tiplieng C produce G.Now forafmuch as A multiplieng C,produceth G,c mul- 
tiplieng D it produceth E ; it followeth that the number A i me 
miltiplieng two numbers C and D, produceth G and E. A’.ssove 

VV herfore by the 7 of the fenenth, as Cisto D, fois Gto. Buses- 

E. But as Cisto D, fois Ato B, wherforeas AistoB, fois’ Cus. 

Gto E, Againe forafmuch as A'multiplieng C produced G; D.. | 3 

and B multiplieng C produced F : therfore two numbers A i 

and B,multiplieng one nuber Cido produce G Cr F.VVher-' E ssveveeveres 
‘fore by the 18. of the feuenth,as A isto B, fois Gto. Bat F vssecisscees 
as AistoB, fois G tok < wherfore as Gis to E, f0isGto Fs G a s e iagi e aar € a 
VV herfore G hath toeither of thefe Eand F one cy thefame 
‘proportion (But if one number haue to two numbers one and the fame proportion, the {aide 
two numbers {hall be equall). VV herfore E is equall unto F. a 

~- : Butnowagaine fuppofe that E beequall unto F.Then I fay that as Aisto B, fois Cto 
D. For the [azie order of construction remayning fill forafmuch as A multiplieng CG D 
produced G and E,therfore by the 17 .of the fenenth, as C is to D fois G to E, but E is equalt 
unto F (Buriftwonumbers be equall,one number fhallhaue unto them one and the fame 
proportion) wherfore as Gis to E,foisGto F But as Gis to E, foisC to D. Wherefore as C 
sto D fo is G to F jbut as G 15 to F fois A to B by the 18 .of the feuenth, wherfore as Ais to 


j 


B foisCto D : which was required to be proued, | r 
Here Campane addeth,thatitis needeles to demonftrate,that if one number haue to 
.two.numbers one and the fame proportion, the faid two numbers fhall be equall: or 
‘thatif they be equal,one number hath to them one and the fame proportion.For(faith - 
he )ifG hane vnto E and F one and the fame proportion,théeither,what part or partes 
G is of E,the fame part or parts is G alfo of F-or how multiplex Gis to E, fo multiplex 
is G to F (by the 21,definition)And therfore by the 2.arid 3 cominon fentence,the faid 
numbers fhall beequall:And fo conuerfedly ifthe two numbers E and F be equal.then 
thall the numbers EandF be either the felfe fame parte or partes of the number G, or 
they fhall be equemultiplices yntoit, And therfore by the fame definition the number 
G fhall haue to the numbers E and F one arid thefame proportion. . ri 


> 


qUhe 18. Theoreme. The 20. Propofition. u 


o =o Jfthere bethreenumbers in proportion, the number produced of the exe 


‘© tremes is eguallto the [quare made of the middle number. And if that nike 
ber whichis produced of the extremes be equall to the quare made of the 


samiddle number ,thofe three numbers {hall bein proportion, - 
PSESE ppole there be three numbers in proportions ABC, asd isto B folet B be to 
Ke x C. Then 1 fay that the number produced of A and C is equali to the {quare nuns 
CSO) We ber which is made of B. Put unto B an-equall number D; ; ~- i 
. KI LNI Wherfore as Ais to B, fois D to C. Wherfore that a Te Me 
produced of A into C313 equal vnto.that which is produced of Binto De Bosaso 
‘But that which is produced of B into-D-is equal to that whichis made ` Cv... 
of B.(for Bis equal unto D) wherfore that whichis produced of A into. D sses, 
GA equal to that which is madeofBe a ay aa a E 

~ But now fuppofe that that which is produced of 4 into, beequall © 


. à - 


of Euclides Elementes. Fol.195. 


to tiat which is made of B. Then I fay that as Ais to B,fois B to C. For (the fame order of 


The fecond 


construction remayning) forafmucth as that which is produced of A into C,is equallto that part whichis 


which is made of B, but that which is made of B, is equal to that whith is produced ôf B in- 
to D. (For B and D are by [uppofition equall): therfore that winch is produced of A into C- 
is egutallte that which as produced of B into D : wherfore (by the fecond part of the firmer. 
propofition) as. Ais to B fois D to C:but D is equal to B, Wherefore asi Ais toB, fois the. 
[ame B toC : which was required tobe proud. © °°, >> ` E 

(ai > atia o STAR E l : 4a 

g Tbe 19. Theoreme.- = The 21. Propofition. 
> The lefinnmbers in any proportion méafure any other núbers haning the, 
fame proportion equally the greater the greater & the leffe the leffe. 


al ppofe that C D & E F be the leaft numbers thar hane one & the fame propor- 
tion with the numbers Aand B.T hen I fay, that the number C D fo many times 
ST mex{ureth the number Aas the number E F meafureth the uumber B. For for- 
pee afizuch as by fuppofition CD isto E F,as Ais toB,and CD and E F are alfo 
{uppofed to be lefe then Aand B : therefore C D and E F are either part or partes of Aand 
B(by the 4.0f this booke, and by the 21.definition of the fame) . But they are not partes.For 
afit be pofille, let CD be partes of A VV herfore E F is the felfe fame partes of B,that C D 
#5 of A. Wherefore how many partes of A there are in CD, fo many partes are there of B in 
EF . Denide C D into the partès of A,that is,intoC Gand GD. And likewife denide E F 
into the partes of B,thdi is, ito E H and A F. Now then the multitude 
of thefeC G and G D is equall unto the multitude of thee EH @ HF. C..G..D 
And forafmuch as 6G-and GD'are numbers equall the one tothe other, E. HF 
and thefe numbers E H and H Fare alfoequall the one tothe other,and Avececces 
the multitude of thefeC G and G D; is equall-to the multitude of thefe Baders 
E Hand H F ; thereforeas CG isto E-H, foisG Dto HF. Wherefore 


s X : R 


(by the zif thefe euenth ).as one of theantecedentes is to one of the confequentes, foare alt 


Sun 


shevintecedentesto all the confeyuentes. Wherefore as C Gis to EH, foisC D to E F Wher. 


por CG and BW grein the felfe fame proportion that CD and EF are,being alfo te then 


the conwcrfe of 
the firfi. 
Demonilra- 
itono 


Demonflra- 
tion leading to 
an inpofabi- 
litye 


CO Dind BF: whith is impofible.For C D and E F arë fuppofed to be the leaft that hane ` 


3 3p We i edt ee i ee ee aa k ER 
vive dnd the fame proportion with them . Wherefore C D is not partes ofA: wherefore itis 
apart Wherefore EF is of Behe feife se part, that C D is of A. Wherefore C D fo many 
| gnbis yhealureth Has E F doth B “which was required t0 be demonftrated. | 
= Nees a wet ka Vater Bas ki SE Con "y y r ef s 


yetes riy (ite 
Are tn on ee 


j 


q The 20. Tecate Te Propofition. 


If there.be three numbersyand other numbers equall pnto thé in multitude, 
which being compared two and two are in the felfe fame proportion, and if 

= alfo the proportion of them be perturbate,then of equalitie they fhall be in 
one and the fame proportion. i omg 


ERU ppofè that there be three numbers A,B,and Crand A... 
let the other numbers equallonto them in- multitude B o.i ` 
vias eD, End E. Andlet tiveand two comparedtoge- C+. 

ther bein oneand the fame proportion : -and let the proportion =~ 
of them be perturbate ,{othatas Ais toB, fo let E beto Fand D........... 
as BistoC, folet D beto E .Then'h fay, that of equalitieas A E` 
isto C, fo is D to F -For for that as°A isto B,-fois- EBGOFS F.8D 

— a Fv a, theref ore 


oer netoe 


This propofi- 
tzon 32 diferek 
quatitie anf- 
wereth to the 
23.propofi~ 
#20 of the fifth 


. boke tn conti- 
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The feuenth Booke 
therefore that which is produced of A into F; is (by the 19:0f As Ee cs ' 
the feueth equall te that which is produced of B into E.Againe B.... 


for that as BistoC,fois D to E,therefore that whichis produ- C... m 
ced of D into C,is equali to that which is produced of B into E. ; 


Andit Bgy that that which is produced of A into Fjise- D........ o 
qual to that whichis produced of B into E Wherforethatwhich E ........ 
: s produced of A into Fis equal to that which is produced of D> F ...... 


into C. Wherefore( by the fecond part of the 1.9. of the feuenth) 
as A isto C, fois D to F : which was required to be proned. 


` The fame may alfo be proued ifin either order be more then three numbers: asit 
was proned in the 23.of the fift touching more magnitudes then three. 


- g The 21. Theoreme. The 23. Propofition. . 


Numbers prime the one to the other: are leaft of any numbers , that haue 
one and the fame proportion with them. 


AV ppofe that A and B be numbers prime the one to the other. T hen fay that A and 


This and the LERIN 
elenen propo- GSB are the leaft ofany numbers that haue one and fis, apit proportion with them. 
fitions follow- | 


Dall For if A and B be not the leaft of any numbers that haue one and the fame propor- 
ang,dectare the tion with them, then are there forme numbers lefe then A and | , 


palfousand B being in the felfe [ame proportion that A and Bare. Letthe Anu... 
ae cael fame be C and D.Naw forafmuch as the leaft numbers in any Brett 
pres ` proportion meafure any other numbers haning the famepro- B.. 
portion equally , the greater the greater , and the le(fe the lefe Se 
(by the 21. of the fenenth ) that is,the antecedent the antece- D... 


times meafureth A,as D meafureth B . How many times C meafureth A,fo many unities 
Demonfirae let there bein E.Wherefore D meafureth B by thofe vnities which arein E.. And forafmuch 
tion leading ta as C meafureth A by thofe unities which are in E , therefore E alfo meafureth A by thofe 
an impofibi- yyitieswhich arein C . And by the fame reafon E meafureth B , by thofe unities which 
ube are in D Wherefore E meafureth A and B being prime numbers the one tothe other :which 
( by the 13. definition of the fenenth ) is impoffible . Wherefore there are no other numbers 
lefe then A and B, which are in the felfe fame proportion that A and Bure. Wherefore A 
and Bare the leaft numbers that haue one and the fame proportion with them ; which was 
required to be demonfirated. E ; í A 


dent and the confequent the confequent : therefore C {omany > 


; { Thezz. Theoreme. — The 24. Propofition. + 


T be leaft numbers that bane one and the fame proportion with them:are 
prime the one to the other. - one í A; 


Vppofe that Aand B be the leaf? numbers that haue one and the fame proportion 
rhisisthe ef | A with them. T hen1 fay that A and B be prime the one youn bald 2 3 
werfeofche ` Arko the other. For if. A cy Bhenot prime theonetothe — .Arvssecses 
former propo other,then [hall fome one nuber meafure A cr B. Let the fame B 
tione _ bec. And how oftentimes C meafureth A, fo many vnitieslee C.. 
there bein D:and how oftétimes C meafureth B fo many vni- a... 
: ties let there bein E . And forafmuch asC An erh Ab E 


of Euclides Blementes. =:  Fol.gés 


shofe unities that are inD , therefore C multiplying D producerh As And by the fame rea- 

Jon C multiplying E produceth B.Wherefore the number C multiplying tmonumbers D and 
E,produceth A ey B. Wherefore (by the 17.0f the feuenth) as D is to E,fo is A to B.But the 
numbers D and E areleffe then A and B,and are alfointhe felfe fame proportion with thi, 
which is impoffible Wherefore no number meafureth thefe numbers A and B. Wherefore A 
and B are prime the on to the other:which was required to be demonfirated. 


gq The23.Theoreme. °°  The-2s.Propofition. ` 


Tf two numbers be prime the onto the other:any number meafuring one of 
‘= them fhalbe prime to the other number. a‘ min 


TETI V ppolethat A and B be two prime numbers the on to the other. And let fome num- 
HN Gu: Ler, namely, C,meafure AT hen I fay that C and B are prime numbers the on to the 
ASA other.For if G and B be not prime the one to the other, let fome number meafure C 
and B,and let the fame be D. And forafinuch as D meafureth 
C, and C meafureth A,therfore D alfo meafureth A(by the fife = Avsese. 
common fentence ) and D meafureth B. Wherefore D meafu- B 
reth A and B being numbers prime the en tothe other , which C... 
is tmpoffible(by the 13.definition of the fenenth)-whereforeno D 
number meafureth thefe numbers B and C . Wherefore B and 
Care numbers prime the on to the other Which was required to be proued. 


q The 24. Theoreme. — “TR N: Propofition. 


_ + Iftwonumbers be prime to any one number, the number alfo produced of 


them fhall be prime to the felfe fame. . 


AV ppofe that the two numbers A and B be prime to any one number, namely, to 

C,and let A multiplieng B produce D. Then I fay that G and D are prime 
S| aumbers the one to the other. For if C and D be not prime the one to the other 
ee | then fome number [hall meafure them. Let there be a number that meafureth 


shem,and let the Jarne be E. And forafmuch as AandC are prime 


numbers the oneto the other and the number E meafurethC.Therfore A.. B.. 
E and Aare (by the 25. of the feuenth) prime the one to the other. And’ €...... 
Jorafmuch as E ineafureth D. How many times Emeafureth D,fo ma- D...... 


ny unities let there be in F. Wherfore F alfo meafureth D by thofe vni- E... 

ties which arein E. Wherfore E muttiplieng F produceth D.But Aal P.. 

multiplieng B produced D.Wherfore that whichis produced of E into 

F is equal to that which is produced of A into B. But if that which is produced of the ex» 
tremes be equall to that which is produced of the meanes, then are thofe foure numbers in 
proportion (by the 19.0f the fenenth) wherefore as Eis to A, fois BtoF. But Aand Eare 
prime the one tothe other. Yea they.are prime and the least in the {ame proportion (by the 23 
of the fenenth.) Bar the least numbers in any proportion meafure any other numbers haning 
‘the fame proportion equally the greater the greater and the lefe the lefe, that is, the antece» 
dent the antecedent ,and the confequent the confequent by the 21.0f the fexenth: wherfore È 
meafureth B, and it alfo meafureth C: wherfore E meafureth C and B, which are by fup- 
pofition nuucbers prime the one to the other which is inpoffible by the 13. definition of the 

oo Vv. y. fenenth, 
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ThefeuenthBooke `` 
à fenenth. Wher fore no number meafureth shofe mingbers Cand D: Wherfore C and Dare 
prime the one to the other : which was required to beprowed. _ 


q T'he 25.Theoreme. ` The 27.Propofition. 


If two nsimbers be prime the one to the otber that which is produced of the 
one into him felfe isprime to the other, .. | | 


Ty ¥ ppofe thas there be two amber pepe one to the.other, Ede ee 
S| Aand B, and let A multiplieng himfelfe produet. hcg Ime OC TR :.. 


VA 
Y 


X 


OVA Say that B and C are prime the one to the other. Forputun- D... 
Demorfrae BASSAN to A an equall number namely, D. And forafmuch as A & —_ 
ton. B are prime the one to theother and Ars equall onto.D : therefore D and B alfo are prime 
‘the one to the other. Wherfore either of thefe numbers D and Ais prime to B.Wherfore that 
which is produced of D into'A is prime unto B by the former propofition. But that number 
which is produced of D into Ais the number C. Wherefore Cand B are prime numbers the 


one to the other's which was required to be proned. 


y Lhe 26. T heoreme. The 28. Propofition. 


Tf two numbers be prime to two numbers eche to either of both:the numbers 
e ? Ke 
produced of them {hall be prime the one to the other. 


CETAN ppofe that there be two numbers A and B prime totwo numbers C and D, either 
a of both,to either of both :namely,let either of thefe A and B be prime to C, and alfo 
Denmflra~ PEA! t0 D. And let A multiplieng B produce E, and let C | a 
tion.  multiplieng D produce F. ThenIfaythat E and F are prime A.. 
numbers the one to the other For forafmuch as either of theft A B 
ex B are prime unto C,therfore that whichis produced of A into 
Bas prime vuto C by the 26. of the feuenth. But that which is E 
produced of A into B isthe number E; therefore E and C are 
prime the one to the other. And by the fame reafon alfo E and C.. 
D are prime the one to the other. Wherfore either of thefe num- D 
bers C and D are prime unto E : wherefore that alfo which is | 
produced of C into D is prime vnto E by the fame. But that Fosnes 
which is produced of C into D is the number F Wherfore E and 
F are numbers prime the one to the other : which was required te be densonftrated. 


==7 canha 
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og The 27. T hoover i y 29. Propofition. 


If two numbers be prime the one to the other and ech multiplying him felfe 

_ bring forth certaine numbers:the numbers of them produced fhall be prime 

-Ehe onë to the other . And if thofe numbers genen at the beginning. multia 

«plying the fayd numbers produced produce any numbers : they alfo {hall be 

prime the one tothe other : and fo fhall it be continuing infinitely. > 
Suppofe 


¥ 


of Enchiiles Elementes. Fol.i97. 


aah ppofe that there be two numbers A and B prime the onetotheother. And let A 


muliiplying him felfe produce C + and multiplying C let it produce E.. Likewife 

| let B multiplying him felfe produce D yand multiplying D let it produce F.Thé 

SSK Jz ay that C and D-arenumbers prime the one tothe other . And likewife that E 

and F arenumbersprime the one tothe other . For forafmuchas-A-and B, are primethe Deéxon trae 

one to the other, and A multiphing him felfe produced C, therefore C anid. B are primethe tian. N 

one tothe other (by the 27 of the feuenth) . And by the fame reafon forafmach as Cand `` 
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‘are prime the one to the other, and B multiphine him Seife produced DA therefore c andD 


prouca . wath ak 


ay ` 


os opp The 28 Theoreme. ~The 30.Propofition. `` 

seid ‘tio numbers be prime the one.to the other : then both of them added tow - 
gether, fhall be prime to either of them. And if both of them added to gee 

= ther be prime to any one of: them, then alfo thofe numbers genen at thebes 

-ginning are prime the one to the other. `` en A 2 ; 


IEKA ‘the other, fome number then ball meafure them Let Jome number mea. Demonfiraa 
fure them, and lét the fame bè D . Now then forafmuchas D te "tion of the 
meafureth the whole C A and the part taken away AB jitme- Avr... Baaai Ci firs part lega 
Soret alfotherefidne CB ( by the 4.commonfentence). And D.... , = PEE 
it meafureth BA. Wherfore D meafureth thefe numbers A Oe a a B ferrie, 


and B C,being prinie the one to the other : whith is impofable ( by the 13 definition of the fi- 
tenth ).. Wherefore no number meafureth thefe numbers C Aand A B. Wherefore C A and 
<A 4 are prime eae to the other . And by the fame reafon alfo may it be proued, thatC A 
and BC dre prime the one to the other, Wherefore the number AC isto eithe 
bers AB and BC, prime. ~*~. K ~ fle na 
~- But now fuppofethat the numbers C Aand AB be prime the one to the other . Then 
A fa that the numbers ABandBC are alfo prime the one to the other . Forif AB GBC 
be not prime the one to the other : fome one number mealureth thefe numbers AB and BC: 
aT an ‘ = Fuij. Les 


` 


AEA T be fenenth Booke > 


ne A n either of thefe numbers A B and BC, it fhall alfo meafure the whole C A (by the 6. common 
Fecoud part Jentence) . Andit-alfo meafureth A B. Wherefore D meafureth thefe numbers C A and AB 
which isthe being prime the one tothe‘other : which is impofable (by the 13. definition of the feuenth). 
connerfe ofthe Wherefore no number meafureth thefe numbers AB and BC, Wherefore AB and B Care 


fir leaasng.-. prime the one to the other , which was required to be proued. | © Soss OM. ey 
alfo toan abe “ie pe Bis) a ee) re ee eo ee 
furditie, te “haere, y O" a eee Oe Eee is Ba a SRS 

q T'he 29. T heoreme. The 31. Propofition -5 

Enery prime number is to enery number “which it meafureth not, prime. 
|V ppofe that there be genen a primenumber namely, A;and let B be an other nit- 
Dewouflra- -ber, which it meafureth not.Then I fay that the numbers B eA ave prime the 
sion leading to one to the other .. Forif A and Bbenot prime the one tothe other, then {ome 
ait abfardities LS] number meafureth them. Let there be a number that meafureth them, and let 
the fare be C. Now C150 unitie. And foralmuchasCmea- — 5 oi s A 
[ure B but A meafureth not B,therefore G is not one andthe AssveresBovecscveve 
Jame aimber with A. And forafmuchas Cmeafureth Agr By Carers = k 

i alfo peafureh A being a prime number, and being not one a 


pima baer ieafureth thefe numbers A and B. And therefore A and B are prime the one to the 


CW § ue Nae ‘ 
gher ; which was required to be proued.. i í T aR. wen 
ees a A ] nay Pes N a Aa 

t- SAS 


ik cs 
Ba ge 


wiftenD Ev... a 
Bensiles-  meafuréth C,fo many vnities let there bein E And forafmuch’ D... — ` 
Eie as D meafureih C by thofe vnities which are in E,therfore D. Ce.orrsesseee 


% 


~ ný a” woultiplying E produceth C:but A alfo multiplying B produced” Baseren: - : 


rt 


To - Cwherfore that which is produced of D into E is equaltothat A. ee i 
r . whichis produced ofA into B.VVherfore (by therg.ofthefe- s a me 
d uenth ) as A is to D ; fois Eto B:but D and A are prim o numbers. : and therefore the leaft 


ey 


«A Covolary T Werebyit is manifeltthat if annmbermeafure a number produced of two nibers 


addedby  waileiplied the oné intothe other,or be commenfurable to the fame, it fhall'3lfo either 
Campane, ah, ee Re. ü meafure 


of Aoh Eleni Fol198. 


meafure one of thetivo numbers multiplied, or be commenfurable with one of them,, 


eS NaS 3 


nay 0 The stE beoreme.... -The33.Propofition..- ~~ 


- Enxery compofed number is meafured by fome prime number, ` 


RVs weedes racafure (by the 14... definition of the feuenth) ..Let there be anumber 
ces fi Llet the famebe B: Nowif B bea prime number then is, 


(by the felh [ame definition) Let therebeanumber B......4s- “lites 
that mea ureth it and let thefame be Cu And fotz n Awe rane ruvine eer D 

afmuchas C meafureth B , and B meafureth Asi sce o i aren B OAS 
therfore C alfo meafureth A(by the s common fentéce):andif C bea prime number then is 
that marifef whichwe fought for . But if it be acompofed number fome number ‘hall meaz 
fureit:and the like confideration being had there fhall at the length be. found [ome prime 
number which meafureth the number going before,which [hall alfo meafwre.A. For if there 
be not found any fuch prime number then fhal infinite numbers decrefing meafure the fayd 
number A of which the onets lefe thé the other which is impoffible in numbers. V. V herfore 
forme prime number fhall at the length be found which fhall meafure the number going before. 
and which [ball alfo meafure the number A( by the §.common fentence) Every copofed putia 
ber therefore is meafured by fome prime number:which was required to beproued. > ia 
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poled number [ome number muft pecdes meafure it MPE T re) 
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= ; Suppofe that Abea compofed number. T ent fay that fome prime number meafureth 
it. For fora{much as tf is dLompofed number, fome number ‘ball meafure it (by the T4. de- 


finition of the fesemhy Let the least number that meafureth it be B.. 

Then I {ay that B is a prime nuimber.For if B be not a prime num- © 
ber fore mimber fall meafure it. Lee Crmeafire it: WhereforeCis Bo 
lefe then B And forafmuchas Cmeafureth B; and B meafureth C a a 
A, therfore Calfo meafurcth A being | ethen B, which by Suppo- ` pe Aa 
fitionis thé léaftnümber that meafureth A,which is abfurd. Wher fore B is not a compofed 
siitnber but a prime number,which was required tobeproued. = ee 
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Enery number is either a prime number or els Jome prime number means 


wats BOLD the praten e L E mo eA 


me 


wf FIRN: U oao ea T a ae a DVRS Pe: 

| AG Gat that there be a number A. Then I fay that A is either a prime niimber,or 
EANA Jome prime number meafurethit. For if A be a prime number 

lve \then isehathadwhichis Pequired. But if ibbea compofed numi A... 
ber fome prime number fhall meafure it ( by the 33.of the feuenth). Euery A., 
number therfencis eithera prime unmaber,or els fome prime numbermed >. 
Jerethit : which was requived to be demonftrated. -~ 
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AOE The feuenth Bookë . 
o The-3. Probleme: = The 33.Propofition. — 


How manynumbers foener being genen to find out the leaft numbers that 
haue one and the fame proportion with them. 
eee WAN te be i Ae mtg 


wea 7 ‘ppofe that there be a multitude of numbers geuen, 
CL ves, ‘A,B; and C¥Itis required to finde out the A 
RNS 2 leaf? numbers that hane one and the fame. proporti- 
Sees on with thefe numbers A;B;C: Thefe numbers A, 
B,C, are either prime the one to the other, or not prime. If A,B, 
C, be prime the one to the other then are they the leaft that haue 
one oe the fame proportion with them (by the 23. of the fe- 
But if they be not prime,take by the 3 of the fenenth,unto A, 
B,C, the greateft common meafure,which let be the number D.' 
Lind how often D meäfureth enery one ofthefe A,B,C fo ma- 
ny unities let there be in euery one of thefe numbers EEG. 
Wher fore thefe numbers E,F,G, do meafure thefe numbers A, 
BC, 4ythofe vnities which arein D. -Wherfore thefe numbers 
EEG, meafure thee numbers A,B,C, equally. Wherfore ÈE, 
F,G,zre by ther. ofthe fenenth,’ in the felfe fame proportion M... 
that A,B,C; are-Now then I fay that they alfo are the least.F or Vo l l 
if ESE, G, be notthe least that haue one and the fame proportion, with A,B,C, there fhall 
the be fome numperslèfethen EF,G, being in the felfe fame proportion that A,B,C are. 
Suppofe that the fame nübers be H,K,L,which fhall meafure the numbers A,B,C equally. 
How many times H meafureth A fo wany unities let there bein MWherfore either of thefè 
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K and L meafureth either of thefe B and C by thofe unities which are in M (by the 21. of 


the feuenth) . And forafinuch as H meafureth A by thofe onities whith arein M, therfore 
forme by thofe wuities which arein H: And by the fame reafonM meafu- 
reth either of thefe Band C bythofe vnities which arein either of thefe Xand L. Where» 


foreM meafureth thefe numbers A,B,C. And foralmuch as H meafureth A by thofe ve 


nities which are in M therfore H multiplieng Maprodncer? A. And by the fame reafon E 
multiplieng D,produceth A. Wherfore that which is produced of E into Dis equall to that 
H ee produced of H into M: Wherfore(by the 19..of the fenenth) asE isto H fois M to 
D.But Eis greater then H,wherfore M alfo is greater then Dand it meafureth thefe num 
bers A,B,C,which is impofiible.F or D is fuppofed to be the greatest common. meafure vne 
to A,B,C. Wherfore there fhall be rio other numbers lefe then E,E,G and in the felfe fame 
proportion with A,B,C. Wherfore E,F,G,are the lest numbers whichhane one and the 
fame proportion with A,B,C - whith was required to be done. 
“Open ave OB Corollary. Se | l 
Hereby itis manifeft that the greateft common meafure to numbers how many foes 
uer : meafureth the fayd numbers by the numbers in the leaft proportié that the nume 
bers geuen are, * ALE ee A Gers toy 


paul 


Two numbers being genen stofinde out the lest nber which they meafure, 


Suppo 


= 


Two tafes ia 
this propa/iiib. 
The first cafe, 


| om jother, or not. Suppofe first that A and B be prime the one to the other : and let 
SLE A multiplying B produce C: wherefore Bymultiplying A prodaceth alfo C (by 
the 16.of thefeuenth) Wherefore A and B meafure C. Now alfo I fay, that C is the lest nit. 
ber which they meafure. For if it be not, thofe numbers A and B meafure [ome number lefe Denies 
then C : let themmeafure fome number lefethenC, and let the fame be D : and how often A y PA d a 7 
meafurcih D, [o many vnities let there bein E and how often B mseafureth D, fo many v- an anda 
nities let there be in F «Wherefore A multiphing E produceth D and B multiplying F pro- ` 


~duceth alfo D . Wherefore that which is produced of A into E, 


zs equal to that whichis produced of B into F : wherefore (by Aa.. 

the 19.0f the feuenth) as AistoB,foisFtoE. But A andB B... 

are prime : yeathey ave prime and alfo the left in that propor. 

tion (by the 23.0f thefeuenth) : but the left numbers inany C... TE 
proportion meafure thofe numbers that haue one and the fame DETTE 

proportion with them equally : the greater the greater: andthé Bu., 

leKethe lefe (bythe 21.0f the [euenth) .WherforeB meafureth Fassa 

E, amely, the confequent the confequent. And forafmuch as pis 

A multisling B and E produced Cand D : therefore (by the 17 of the feuenth)as Bisto E, - 
foisCto D . But B meafureth E Wherefore C alfo meafureth D the greater, the lefe:which 

is impofible .Whereforeif thofe numbers A and B be prime, they fhall meafure no number 
leffe then C Wherefore C is the left number which A and B meafures 

~ Bat now fuppofe that A and B be not prime the ene to the other and take (by the 35.0f the  Thefecond 
feuenth) the lest numbers that haue one and the fame proportion with Aand B,andlet the fes 
fame be F and E Wherefore that which is produced of A into E, is equall to that which is 
produced of B into F (by the 19 .of the fenenth) . Let A multiplying E producec : wherfore 

B multiplying F produceth alfo C Wherefore A and B meafure C . Then I fay, that G isthe 
Left number that they meafure . Eor if it be not, thofe numbers l 
Aand B fhall meafure fome number lefe then C: let them mei- Èo. Aussi 
fare a number lefethen C, and let the fame be D. And howof- E.. B wise 

ten A meafureth D, fo many vnities let there bein G.And how 


often B meafureth D, fo many vnities let there bein H. Nov — C secevevesece Deston free 
then A multiplying G produceth D.And B multiplying H pro- — Disesirove ‘tion leading to 
duceth alfo D . Wherefore that which is produced of AintoG, G... an abjurdiies 


3s equall to that which is produced of B into B Wherefore (by H.. 

the 19 ofthe feuenth) as Ais to B, fois HtoG . Butas Aisto 

B, fois F to E Wherefore as F isto E, fois H to G : but the left numbers in any proportion 
meafure the numbers that haue the [ame proportion with them equally, the greater the gred- 
ter,¢> the leke the lefse(by the 21.0f the feneth). VV herfore E meafureth G.And forafmuch 
as A multiplying G and E produced Cand D , therefore (by the 17.0f the fft ) as E istoG, 
Jois Cto D. But E meafureth G. VV herefore C alfo meafureth D the greater the lefe:which 
is impofible : Wherefore thofe numbers A and B do not meafure any number leffe then C. 
Wherefore C is the left number that is meafured by A and B: which was required to be done. 


_ > Lhe 33. Theoreme. Ihe37. Propofition. 
_ I ftwonumbers meafure any number the leaft nuber alfo which they meae 
' Jure meafureth the felfe fame number. - } 
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LENG V ppofe that there be two numbers genen A and B:and let them meafure the nuw- 
aN SOY ber C D: and let the leaft number that they meafure beE.. The I ‘fay thatEalfe 
PRONG meafureth the number CD. For if E do not mea- 

fure C D, let Emeafuring C D,thatis fubtrahed ont of CD A.. 

as oftë as youcan,as for example,once,leane a lefe then itfelfe, B.. 

namely, CE. And let the number [ubtrahed which È meafu- E 
veth beE¥ D , and forafmuch as Aand BmeafureE,andE G... Faso.. D 
-meafureth D F , therefore A and B alfo meafure DE . And. 


` they meafure the whole C D wherefore by the 4.common fentence of the fenenth they mea- 


Juve alfo that which remayneth C F being deffe then B- which is impoffible. Wherefore È of 
nece(fitie meafureth C Dwhich was required to beprened. : 


g T'he s. Probleme. T'he 38. Propofition. 
Three numbers being genen to finde out the leaft number which they meafure. 


aia V ppofe that there be three numbers geuen A,B,C. I3 is required to finde out the 
leafi number which they meafure.T ake( by the 36.of the feuenth )the leaft nnmber 
ete) which A and B meafure,and let the fame be D. Now then C either meafureth D 
or els meafureth it not.Firft let it meafure it And the numbers 

alfo Aand B meafure D wherefore A,B,C,meafureD.Now A... 

then I fay that D is the leaft number which they meafure. For Buses 

if noi let the numbers A,B,C ,meafure fome number leffethen Cassese 

Dand let the fame be E. And foralmuch as A,B, C, meafure D resseseeeree 

E therefore alfo A and B meafure E , wherefore ( by the 37.0f Esvovsecs 

the fenenth ) the leaft number which thofe numbers A and B 


_meafure [hall alfo meafure E.But the leaft number which A and B meafureis D . Wherfore 


D meafureth E,the greater the lefe:which is impofible Wherefore thefe numbers A,B,C, 
hall not meafure any number lefe then D. Wherefore D is the leaft number that A,B,C, 
doo wieafure. 4 
pes fuppofe that C meafure not D.And take ( by the 36.0f the fenenth ) the leafs 
number which thofe two numbers C and D do meafure,and let the fame oe E. And foraf~ 
mitch as A and B meafure D and D meafureth E, therefore A and Ballo meafure E , and 
C alfo meafureth E, wherefore A,B, C, alfo meafure EI fay moreoner that Bis the leaf 
number which A,B,C meafure.F or if it be not let there be fome lefe number then E which .. 


they meafure , and let the fame be F . And foraf- 


much as A,B, C, meafure E . Therefore AandB A... 
alfo meafure F : wherefore the leaft number which B... 
thefe numbers Aand B do meafure doth alfomea- Cena. "o .. 
fure ¥ (by the 37.0f the feuenth) But the leaft num D veccseserece 
ber which A and B doo meafureisD „Wherefore E asses Mera. 010 are AN 


D meafureth F.And C alfo meafurethE Wherfore F sccesscecssceneesecses 

D and C meafure F . Wherefore the leaf? number l 
which C and D doo meafure,fhall alfo (by the felfe fame) meafure F.But the least number 
which C e D meafure is E.Wherfore E meafureth F, namely, the greater, the lefe, which 
is impoffible Wherefore thefe numbers A , B, C,do not meafure any number leffe then E. 
Wherefore E isthe leaft number which A, B, C, doo meafure + which was required to'be 
demonftrated. i 


In like maner alfọ how many numbers focuer being geuen , may be found eee 
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jeaft number which they meafure-. Forif ynto the three numbets A,B, C, be added a 
forth,then ifthe fayd forth number meafure the number E , then is'E the leait number 
which the fower numbers geuen meafure,But ifit doo not meafure E, thé by the 37.0f 
this booke muft you finde out the feaft number which E and the forth number meafure. 
Which fhall be the number fought for, And fo likewife if there be fiue, fixe,or how ma- 
nyfoeuer genen, ° a T 0 aM i i 
LPS eaa aa Corellian) OT hy 

_ > Hereby.it ismanifeft thatthe leaftcommé meafare to numbers howmanyfoeuer, „g Corollary, 
. meafureth euery number which the fayd numbers howmanyfoeuer meafure. ! 


g The 34, T'heoreme ©. The 39. Propofition. 


Ifa number meafure any number : the number meafured fhall bane apart . 
after the denomination of the number meafuring. ` | 
aH ppofe that there be a nuraber B,which let meafure the number A. Then I fay, 
' that A hath apart taking his denomination of the number B . For how often B 

i meafureth A, fo many vnities let there bein C. And let D be vnitie. And fora{~ 
USEE much as B meafureth A, by thofe vnities which are inC, and vnitie D meafu- 

reth C by thofe vnities which are in C, therefore unitie D,fo J 

many times meafureth the number C, as B doth medfure A. Asossursessos -` Dni 
Wherefore alternately ( by the rs. of eee JunitieD, fo B.... | tion j 
many times meafureth Bas C doth meafure A. Wherforewhat C... m= 
part vnitie D is of thenumber B, the fame partis C of AvBut D; 
_ vnitie D isa part of B haning his denomination of Ba VY her- en 
-fore C alfois a part of A haning his denomination of B.VV herfore A hath C asa part taking 
~ his denomination of B : hich was required to be proued. Eaa Il hh 


at wat 


-The meaning of this Propofitionis,that if three meafure any, number,that number 
~ hatha thitd part, and iffourg mealure any number the fayd number hath a fourth —_ 


part. Andfoforth, ©. i iN, pint 
ong Phe. 35.Theoreme: -The 40:Propofition. 
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aw Ca 
KOE 
XLS S Ela vd f ch ax: . 1 2a . +e . 
KO S tie And forafmuch as B is a part of A haning his denomination ofC : and D 
SKN being unitie is alfo a part of the number Chanine his denominati of C: there- The connerfe 
T Eey A 3 " ap: 4 aa, Seat: g - d 

fere what part.unitie D is of the number C,the fame part is alfo B of A: of the formen 
; wherefore wnitie D [o many times meafureth the number C, as B meal. Ah oa Ne stains Brebina ? 
_veth A. Wherefore.alternately (by the 15.0f the feuenth) vnitie Dfoma- B... n a ifiran. 
. ny times meafureth the number B,as C meafureth A Wherefore Cmes- C.. l 


fureth A+ which was required to be proved, = .- D: 


This Propofition is the conuerfe ofthe former : and the meaning therofis, thate- 
o nery number hauing athird partis meafured ofthree, and hauing a fourth partis mea- 
fured of foure, And fo forth. - <--> Ka : 

: m qi he 


niti Thefenenth Booke™ > 
shoe lw The 6.Probleme.«: . Thir Propofitioni i =: © i-si 


-` To finde out the least number, that containeth the partes genen. 


Constradlion, SY parter C a fourth part.Now it is required to finde out the leaft nuber which cotai- 


hexs:D, EF Wheifire G hath thofe partes A,B,C: 1 fay alfo that we dyi A 


5 wee 


Demonstratio 3t is the leat number which hath thefe partes.For if Gbe potthe SS kag x 

k di sigtoan loaf number which containeth thofe “partes CA, BC, then let ee S 

i a there be fome number lefe then G which containeth the faide - , C a iii 
artes A,B,C And fuppofe the fame to b the number H. And ere 


‘wee 


SA Corollary s tereby.it is manifelt chat if there be taken theleaft number, that numbers how ma. 


added by ny loeuier do meafure the fayd number fhall be the leaft which hath the partes denomi- 
Campane, nated of the fayd numbers how many foener, 2° 7 8° * = Oe Di 


1o C Opi aje after he hah taught to ABde but the frit let nüniber that contayneth the 


Partes cehen,teacheth alfo to finde out'thefeconid leant nuniber, that is; which except 


ae the leaft ofall is leffe then all other,and alfo the third leaft, and the fonrth‘&c.' The fe-! 
n cond is found out by doubling the number G,For the numbers which meafure the nů- 
or hird, ber C hall alfo. meature the double.therof (by they.commion fentence'oftthe feuenth), 
Pao h ? But there cannot be geùen a number greater then the number G,& lefe then the dou- 
infinity, bie. therof,whom the partes geuem(hall meafuresFor forafmuch asthe partes geuen do 


calore the wholé,namely, whichis léfle then the double; ‘and they alfo ‘meafure the 
part taken away,namely,the number G,they fhould alfo meafure the refidue,namely,a 
number leffe then G,which is proued to be the left number that they do meafure,which 
istimpoffible : wherefore the fecond.numiber which thefaid partes. geuen do meafure; 
-mult exceeding G,needes reache tothe double.of G, andthe third to.the.treble,.and 
thé fourth to the quadruple, und fo infinitely, for thofepartes can neuer.meafure any 
anani oumberlefethen thenpmbcr.C.. -, ee Ne Gales eee: WUE, ee 
ao. vie  Bythis Propofitionalfo.itis eafie to find out the leaft number containing the partes, 
ws, 2, genen of partes.As if we would finde out the leaftnumber which cantayrieth one third’. 
Hometofind * yareofan halfe partand one fourth part of a third part,reduce the faid divers: fraQtiés: 
out be leaf » into fimple fraction (by the common rale of reducing of fra@ions) namely, thethitd: — 
numbercon- ofan halfeiatoa Gxt part of anwholejand the fourth of third into a twelfth part of an; 
tayningtse — whole,Andthen by this Probleme fearch out theleaft humber which contayneth a fixe. 
fares of parts partand a twelfth part,and fo haue you done., | dar 
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proprietieSófnumbersin generall, and of, certayne 
“kindes thereof niore' {pecially and of prime and compofed 
Wnumbersunith others:now in this:eight booke he profecu- 
hA teth farther, andfindeth. outand.demonttrateth the pro- 

qpertics and paffions.ofcertayne other kindes of numbers: 
“yas of theJeaft numbers in proportion , and how fuch may 
nd outinfinitely in whatfocuer proportion : which 


t 4 
tagrender Euclide hath in the feue 
foe Of the. 
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Er : 


| nth booke entreated 
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of the eight 
bookes 


bers, and foliderand of theyr fides; 


pN and proportion of them’, Likewife of the paffions ofnim- 
7,.bers fquare and.cube,and of the ndturés and conditions of 
ni their fides , and'ofthe meane .proportionall numbers of 
enumbers,with many other thinges very requifite and 
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If there be numbers in continuall proportion howmanyfoener and if their 
extremes be prime the one to the other:they are the leaft of all numbers 


that haue one and the fame proportion with them. 
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Nf they be not, let E, F; G, + 
Sy H being lefe numbers 
Lae Fa then A,B, C, Dy bein 
‘the felfe fame proportion that ABC Dare.And — 
fora[much as the numbers A, B, C, D, arein the - 
Seife fame proportion that the numbers E,F,G,H, 
“are,cy the multitude of thefe mimbers E, F,G,H, 
is equall ta the multitude of thefe numb 


athe ers A,BSC,D; therefore of equalitie ( by the 14. 
the fenenth)as A isto D, fois EtoH.But Aand D are 
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prime the one to the other , yea they 


are prime and the leaft that have the {ame proportion with them. But the leat numbers in d- 
ny proportion meafure the numbers that hane the fame proportion with them equally the 
“antecedent the antecedent and the confequet the confequent ( by the 21 .0f the fenenth wher 


fore A meafureth E the greater the leffe-which is imp 
G,E being leffethen A,B,C,D 


offible. Wherefore the numbers E, E, 


are not in the fame proportion that A,B,C,D,are,wher- 


fore A,B,C sD, are the leaft of all numbers which hane one and the fere proportion with 


Xx.. them 
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T'o finde ont the leaft numbers in continuall proportion as many as fhallbe 
required,in any proportion genen. 


ha 
Tai 


E eet ee 
eye RE 4 


I Kppofe that the proportion geuen inthe left. numbers be Ato B. Itis required 
to finde out the left numbers.in comtinuall proportion,as many as fhall be requi- 
redin TEA that Ais to B «Let there be required foure. And let 
BN | A multiplying him felfe produce C : and multiplying B. letit produce D - and 
likewife let B vzultplying him felfe produce E . And moreduer let A multiplying thofe num- 
bers C, D E produce F,G,H z and let Brwiltiplying E produce K. Mid as A 
rilophing hire dfe produced Cand maliiphing B predated D, now then the mumbo A 
multiplying two numbers and B produced. C e D.. Wherefore (by the 17 of the fenenth) 
as Sto B; fois Cti Do Againe, forafmuch as A multiplying B produced D, and B multi: 
pling him felfe produced E, therefore ech of thofe numbers A and B multiplying B, bring- 
eth forth thife numbers D and E . VV-herefore (by the 18.of the fenenth) as Aisto B, fo D 
tO E Butas A isto B,foisCto D .Whereforéas Cis to D, fois D to E. And forafmuch as 
A muttiplying C and D produced F and G, therefore (by the 17 of the fenenth)as Cis to D, 
fois F toG Butas Cisto D, fais Ato B . Wherefore as Aisto B, fois F toG. Againe for- 
afmuch as A multipljing D and E produced G and H, therefore ( by the 17 .0f the fexenth) 
as Disto E, fois to H . But as Dis to E, fois AtoB .Whereforeas A isto B, fois GtoH. 
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of all numbers that bane the fame proportion with:A.and B .-And forafimuch as (by the dgis 
of the fenenth that alwaies happeneth touching the extremes namely; that Aand B multi-, 
plying the numbers produced Fand K foaltproduce other prime, numbers; namely, theex-\ 
tremes of fiue numbers in continuall proportion,therefore ( by the firit of this booke) all fine 
are the left of that proportion.. And fo infinitely : which.was required ta be done... w, 
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Hereby it 1s manifeft that if three numbers being in continuall proportia 
on, be the left of all numbers that hane the fame proportion with them : 
their extremes are {quares : and if there be foure their extremes are cubes, 
For the extremes of three are produced of the multiplying of the ntibers A 
and B into them felues.And the extremes of foure are produced of themul- 
tiplying of the rootes A and B into the fquares C and E, whereby are made 
the cubes Fand K. a 
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“their extremes fhall be prime the one'to the other. 
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Wea extremes Aand D are prime the one to the other. Take(by the 2.of the eight, o iii 
RES by the 35. of the fenentth) the two leaf numbers that are in the fame proportion iit 
that A,B,C,D,are,and let the fame be the numbers E,F „And after that take thre numbers 
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EHK, and fouloayes fornard on more (by the former propofition) vntill the multitude 
Yop: ee Saati: Š 
taken. bé equall ‘to. the multitude of the: numbers geuen A,B,C,D. And let thofe numbers 
be L,M,N,O: Wherfore(by the xg of the fexienth) their extremes LO, are primethe one Demontre 
tò the other.For forafmach as E-and F are primethe one tothe other,and eche of them mul. tion, ` 
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siplieng him felfe produced G and K & likewi{2 ech of theft G & K noultipliing himlelf Pres 
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all numbers that hane the [ame proportion with thera and likewife L, M,N, O, aret 
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Fppofethat the proportions in the leat numbers genen,be Ato B, Cto D; and 
E to F. It is required to finde out the least numbers in continual proportion, in 
the fame proportion that A is to B,and that Cis to D,and that Eisto F, Tåke 
arte the leat number whom B and C do meafure,and let the famebe G.iAnd how 
often B meafureth G,fo many times let A meafure H. And how ofté Cmeafureth G,fo many 
Twocafesin times let D meafure K. Now E either meafureth K or meafureth it nor.F irs let it meafure 
this propofitio- it. And how often E meafureth K fo many times let F meafure L, And forafmuch as how 
Theft cales often A meafureth H [o many times i B meafuré G è therfore by the v7. of the fenenth, 
as A is to B fo is H to G.And by the fame réd[oas Cis to ies G to K; and moreouer as E 
isto F fois K to L. Wherfore thefe numbers H,G,K,L, are in continuall proportion, and 
in the fame proportion that A isto B, and that Cis to Dand mioreoner that Eisto F. I 
Domo fir a- [49 Ufo that theyarethe leistin thofe proportions F or if H, G; K, L, be not the, keaft Mitts 
tion leading to Dersin continual proportion and in the fame proportions that A is to B, and C 40 D, and 
anabfurdiine, Eto Fythen are there fome numbers lefe then H,G,K,L,-in the fame-proportions that A 
| © AsteBand G to Dyand Eto Fy let thofe numbers be N,X,M;0...dnd ferafinnch as ji iste 
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` Playne or ‘fuperficiall numbers aré in that proportion the one to the other 
Which iscompofed of the fides. 9 o Tn vie 


t 


FETAN ppofe that A and B be playne or fuperficiall numbers , and let the fides of 
â NE A be thé numbers C and D , and let the fides of B, be the numbers E and 
ESAF . Then I fay that A isto B in that proportion that, is compofed of the fides. 


il ‘ake (by the fourth of the. 


eight) the leaft numbers in Aw... be agi ae” hs 
continuall proportion and -L .c...... te oe s 
sathe ae ORT BORS that Bi ree a 5 


C is toE;and D toF. And A E a 
des the fame be the numbers. p Pes 


e@eeteces 


is to F, fo lét H be to K. 


Wherefore thofe numbers  G..... m iai 
G, H,K,hane the proporti- H A e A 
ons of the fides: but the pro- K oessa 8 


portion of G to K is con po- ‘ 
fed of that which G hath to and of that which H hath to K : wherefore G is unto K in 
that proportion which is compofed of the fides. Now Lfay that as A isto B pi is G to K.For 
let D muitiphing E produce L, And forafmuch as D multiplying C produced A,and mul- 
tiplying E produced L :thérefore (by the 17.0f the fenenth)as C is to E,fois Ato L . But as 
C isto E fois G to H wherefore.as G is to Hifo is À to L « Agayne forafmuch as E mul: 
tipljing D preduced Lié multiplying F produced B:therefore(by the.17.of the feuenth)as 
Dis to F fois L to B.But as Dias to F fois H to K,wherefore as His to K,foss L to B.And 
it is proned that as G is H,fo is A to L.Wherefore of equalitie (by the 14.0f the [enenth) as- 
Gists K; fo is AtoB. But G is unto K in that proportion which See ed of the fides,. 
wherefore A is vnto B in that proportion which is compofed of the fides:which was required 
ta be demonftrated. . - inn A hay CO ie y 


an other demontftration of the fame after Campane., 


Suppofe that A and B be plaine numbers: and let the fides of A be the numbers C and D; and Jeg + 
the numbers E and F be the fides of thenumberB . Andler D multiplying E produce the number G, 
Thé I fay thatthe proportié of Ps ATT G- l i 


A to B is cõpofed of the propor r T, Te eE ; 
tids of CtoE & D to Fthatis, Re Cerri ot A oop i082 é Dee. 4 
of the fides of the fuperficial nú Bat: PL. A Pe nee Dele omer FP E i 
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ber A tothe fides of the fuper- 
ficiall number B.For forafmuch l ara VO Tii Se 
as D multiplying E produced G,and multiplying C it produced A,rherefore by(the 17.0f the feuenth) 


` 


` Aisto GasCisto E: agayne forafmuch as E multiplying D produced Gand multiplying F it produ- 


ceth B therefore by the fame G is to Bas D is to F. Wherefore the proportions of the fides namely , o£ - 
C to Eand of D to F are one and the fame with the proportions of A to G and G to B.But(by the fifth, 
definition of the fixth ) the proportion of the extremes A to B iscompofed of the proportions of the: 
rhednes,namely,of A to G and G to B,which are proued to be one and the fame with the propottions, 
of the fides C to E,and D to F. Wherefore the proportion of the fuperficiall numbers A to B is cépofed: 
of the proportions of the fides C to E,and D to F. Wherefore plane. &¢. which was required to be 


roued, 
j z gT he 
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of Guchides Elementes. Fol.205. 
qT he 4. heoreme. -The 8: Propijition. 
«| Lif there be numibersin continieall proportion bow many Joener yand if the 


arf neafare not the fecond neither fhall any one of the other meafure any 
one of the other. nites e A ani D J a5. | N 


ESA pple that there be numbers how many [oeuer in continual! proportion, name- 
dts KA ee à y aiue e p a w g ad, pas Go 4 t A 
K A hj finen ABCDE. And fuppofe that A meafure not B.T hen I fay, that nei- 
ICO ther fhall any other of the numbers, A,B,C, D,E, meafure any one of the other. 
ERS That 4,B,C,D,E, do not in continuall order meafure one the other,st is mani- 
felt for A meafureth not B.. Now I fay ,that neither fhallany other of them meafure Any 0 
ther of them. I fay that A fhall not meafure C. For how many in multitude A,B,C, are, take 
Jo mdny of the left numbers that haue one and the fame proportion with A, B,C j the 35. 


of the feuenth) and let the fame be F,G,H . And forafmuch as F,G,H are in the elfe fame 


` Demoifiras 
, bon : 


ersa 


proportion that A,B,C are: and the multitude of thefe numbers A,B,C, is equallto the mul 
titude of theft numbers F,G,H, therefore of equalitie (by the 14. of the feuenth) ds.A isto 
C, fois F to H . And for that as Ais to B,fois F toG, but A meafureth not. B, therefore nei- 
ther doth F meafure G . Wherefore F is not vnitie . For if F were unitie, it hould meafure 
any number . But F and H are prime the one to the other (by the 3 of the eight) Wherefore 
F meafureth not He as F isto H, fois AtoC, wherefore neither doth A meafure C.In like 
fort may we proue that neither {hall any other of the numbers A,B,C,D, È, me Tes Hi 
other of the numbers A,B,C, D,E: which was required to be demonfirated, 


g The s.Theoreme © Thé 7:Propofition. 


SAT hen I fay, that A thefirst meafureth Bthe À... Ey oee 

For if A do not meafure B neither fhallanyo-. B pas coet b: Pai 
ther meafure any other (by the 7.of the eight): which Co....... PAS 4 S i 
(by {uppofition)is not true.For A is [uppofed to meafure D viciscccceess yodo se 
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g Thet.Bheoreme.. Thed: Propofition. 


c Uf betmenetwonumbers theresfallnumbersintontinuall proportion: how 


n ASE fe mare ¢ é p eS 
soon Mama numbers fall betmencithem, Jomary alfofhalifallin continual pros 
“> “portion betwene other numbers which bane the felfe fame proportion: 


` morbi Ca e N 2 SPP ep ee 
ra ongian HI bers in contisnall proportion do fall betwene A and B, 
cM nambers alfo iü continunll proportion fhail there fall bétwene E and E. How 


l ies eal betwene the two pumbers <A and B, do fallin continual proporti- 


e Eos Sf tage aneio f saa Brel | M75 Lr ops pag Ve et 
“onthe numbersCand D “And as Aisto B; folet E beta F. Theat 
3 


yi » that 
01 


‘omany 


many. A,B,C,D,areia multitide, take( by the 3 5. of the fedeath jo many of the leaft num 
ters that Base one andthe famë proportion with A,B,C,D, and let the fame be GHK, L.. 
Wherefore their extremés Gand L are prime the one to the other {by the 3 of theeighi) And 
ford{neibas AandC,and Dand Bare in the eife fame proportion that G ér Hind K and - 
Demitra L are, andthe multitude of thefe numbers A,C, D, B, isequalltothe multitude of thefe 


CF, SS aygbers 


G, H, K, L: therefore of equalitie (bythe 14. of thefenenth) as Ais tib, fois . 
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sl in continual proportion fall betwene A and B fo many alfo in continu 


all proportion fall there betwene E and F : which was required tobe demonfirated. 


A Corollary Betwene two numbers whofe proportion is {fuperparticular,or Juperbipactien?, there faleth no meane proporties 
added by vall. For-the leaftnumbers of that proportion differ the one from the other onely by vaitie or by two, 
Flafvates, at | pane y e å Eug - 


of EuclidèsElementess —s- Fol.206. 


But if betwene the greater numbers of that proportion: thére-fhould-fall meane sroportionall; them: 
fhould there fall alfo a meane proportionall betwene the leaftnumbers which haue the fame ea 

on_by-this Propofition , But betwene numbers differing onely by ynitie or by two, there falleth no 

meane proportiondlly.\" 2. VSL YA A PO Oe wh L 
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ence sever Lge Phere Lheoreme: > «ive Theo Propofition.. 
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wiv portion fail betwene them ; fomany-alfofhalt fall in -continudll proportion’ 


-x betwene either of thofe numbers and bnitie. ~~ | i 
mea pmr Lo a a eT as A h e P -À me ey tet ce ees 
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AV ppofe that there be two numbers prime the one tothe other Aand B ų and let 
'therefall betwene them in continual proportion thefe numbers Cand D : and 
let E be vnitie T hen I fay, that how many numbers in continuall proportion 
set) fall betmene A and B fo many alfo fhall fall in continuall proportion betwene A 

and unitie E : and likewife betwene B and Unitie E.T ake (by the 35.0f the feuenth)the two 
leaft numbersthat are in the fame proportion that A,C,D,B,are: and let the fame be F and 
G:and then take three of the leaf? nitbers that are in the fame proportion that A,C,D,B,are: 
and let the farse be H,K,L : and fo alwaies in order one more, untill the multitude of thei 
be equall to the multitude of thefe numbers A,C,D,B : and thofe being fo taken let them be 
M,N,X,0 : Now it is manifest, that F multiphing him felfe prodaced H and multiphing 
H produced M . And G multiplying him felfe produced L, and multiplying L produced 0: 
And forafmuch as M,N,X,0, are (by {uppofition)theleaf? of all numbers that hane the fame 
proportion with G,F : and A,C,D;B, are (by the fir of the eight) thé leaf? of all numbers 
that haue the[ame proportion with G,F : and the multitude of thefe numbers M,N,X,0, 
ss'equall to the multitude of thefe numbers, A,C,D,B : therefore enery one of thefe numbers 
IGN, X,0, iš equall to euery one of thefe numbers A,C,D;B . Wherefore M is equall vate 
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Ay and 0 is equall unto B. And forafmnuch as F multiplying him {elf produced H: th afi re 


E meafureth H by thofe vnities which arein F : and vnitie E meafureth F by thofe vnities 
whicharein F : wherfore (by the 15.0f the feuenth) vnitie E, fo many times meafureth the 
number Fas F meafureth H -wherefore as unitie E is to the number F fois F to H Againe. 


Construction. 


Demonfira- 
FON = 5 


forafmuchas F multiplying H produced M, therfore H meafureth M by thofe unities which ~- 


artin F. And'umitie Emeafireth Fb) thofe unities which are in F : wherefore (by the flf 
fame) vnitie E fomany times meafureth F as H meafureth M Wherefore as vnitie E isto 
the namber F, fo is H to M: But itis prowed,that as unitie E isto the number E, fois F to 
H : wherefore as vnitie E is to the number F, fois F to H, and H tocM . But Mis equall 

_ unto A: wherefore as unitie E is to the number F, fois F toH,c H.to A. And by the fame 
reafan as unitie E is to the nuunber G, fois G to Land Lto B . Wherefore how many nim. 
bers fallin continual proportion betwene A and B.: fo many nunsbersal[oin.continuall pro- 
portion fall there betwene vnitie Eand the number A, and likewife betwene unitie z 

. An 


ut 


eck Theeighthe Boke... 


andthe nunsber B:s which wasrequired tp be demonfirated oo. toa msosi: 1a” 
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This propofi- ay contsnuall proportion D,E,and É,G Theni fet how. many numbers in con- 
tion isthe con» YSA tinnall proportion there are betwene either of thefe A,B, and vnitieC, [omany 
werfeofthe yi. - Abel lies ot tent eet ates es iG te oa 5 
former. a) ae ee a ee 1, ot Re MAar 
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_., numbers alfoin continuall proportion fhallthere fall betwene Aand B. Let D multiply- 

Conrat me ing F. produce H and let D multiplying H produce K, and like wife let F aia 
"produce Zu eind for. that by fuppofitionasunitie C isto the number D fo is Dto E,there- 
Deira: fore hom many times vnitie C meafureth the number D fo many times doth D meafure Be. 
ett But unitieC meafureth D by thofe unities which arein D+ wherefore D meafureth Eby: 
thofevnities which arein D Wherefore D multiplying himfelfe producethE\. Againe for. 

that as unitie Cis othe number Dsfoss E to A, therefore bow many times unitie C mese 
frreth the number D,fo many times E meafureth A. But vnitie C ae D, by thofe 

` unities which are in D, therefore E meafureth A by thofe vnities which arein D Where- 
fore D muttilying E produced A . And by the fame reafon F multiplying himfelfe produced 
G,and multiplying G produced B. And foralmuch as D. multiplying bimfelife produced 
E,aud Aes F produced H ,therefore( by the 17.0f the cant, Jas Disto F,fois E to 
HAnd by the fame reafon as D is fo F fois H to G. Whereforeas E istoH , foisH toG. 
Agayne forafmuch as D multiplying E produced A ånd multiplying H produced K, theres 
forelbyther7 of the fentth)as Eisto H, fois AtoK . But as EistoH, fois D toF ,there- 
foreas D isto €, fois AtoK . Againe forafmuch as D multiplying H produced K,and Ẹ 
multiplying H produced L, therefore (by the 17. of the fenenth ) as D isto E, fois K teks. 
But as D isto F fois AtoK , wherforeas A isto K, foisKtoL. Againe forafmuùchas È 
multiplying produced L and multiplying G produced B, therefore (by the 17. 0f the. 
feuenth as H is to.G fois L to B.But as H is to G fois D to¥ ,whereforeas Disto F fois. 
LtoB. And itis proued that as DistoB fois A toK,and K toL, and L toB.Wherfore 
‘the numbers AK,L Bare continuall proportion . Wherefore how many numbers in contin. 
gual proportion fall betwene either of thefe numbers A,B, cy vnitie C,fomany alfoin cons 
tinuall proportion fall there betwene the numbers Aand B:which was required to be proueds. 
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~  Betwene two fquare numbers theres one meane proportional number. And 
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of Eughdes Felementes. Fol.207. 


= ta fquarénumber toafquare,isr-donble proportion of that ‘whith the fide 
; / 3 Fades iee ee 
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and let the fide of Abe C, & 
let the fide of B be D Then T ‘fay that betwene thefe [quare nimbers Aand B; 
\thereis one meane proportionall number, and alfothat Ais vato B in double 
ng D produce E. Andforal- orp, fyf peri 
- S of this propo- 
cg sedh fition demoa- 
E > e Strated. 
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that which C is to D. For forafrauch as there are three numbers in continual proportign,A, pari demane 
E,B therfore (by the 10. definition of the fift) A is unto Bin double proportio of that which firated. 


“gaa Betivene two cube numbers there are. two meane proportionall numbers. at 
<i > And the one cube is to the other cube in treble proportion.of that which the 
= a fide'of theone.is to the fide of the others w. oo n 


V ppofe that there be two cube numbers Aand B, and let the fide of A beC, and let 

the fide of B.be D.T hen 1 fay that betwene thofe cube numbers A and B, there are 
sto medne proportional numbers and that Ais ‘unto B in treble proportion of that 
which C isto D.Let C multiplieng himfelfe produce E and multiplieng D let it produce F, Conftruttions 
‘and let D multiplieng himfelfe produce G.- And let C multiplieng F prodiceH, and let D 
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lsiplieng E produce K And forafonuch as Aisa cube number,and thefiderherofis Cd. te jefe 
& multiplieng imfelfe produceth E,therfore C multiplieng E produceth A.And by thefame fition demon 


reali — ftrated. 


The fecond 
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Conjiruition. 
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' Eisto F foss Eto D. WherforeasC isto D-fois Ato H. Againe foralmuch as eche of thefe 
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reafan for that D iultipliene himfelfeiproduced G,therfore D maltiplieng G produceth B. 
And forafmuch as C maltiplieng C and D producéd E and F : therfore bythe 17-of the fift, 
as Cisto D.fois E to F.And by the fame reafon alfoas Cisto D fois F toG. Againe foraf- 
zuch as C maltiplienaiE and-F produced :A and H therfore as E is to F fo is A toHBut-as 
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r nunbers Cand D mubtiplieng F produced Hand K, therfore (by the 18 of the feuenth) as 


Cisto D fois H to K.Againe forafmuch as-D multiplieng F and G produced K & B : ther- 
Sore (by the 17.0f the feuenth) as Fis to G fois K to B.But as F is to G.fo is C to D, where- 
fore as CistoD,fois K to B. And it is proued that as Cis to D,fois Ato Hand H to K,and 
K to B : wherfore betwene thefe cube numbers A and B, there are twomeane proportionall 
numbers,thatis,xH and. ~ a % i 
_ Now alfo I fay,that A is vnto B in treble proportion of that which Cis to D. For foraf- 
ranih as there are foure numbers proportionall A,H,K NA therfore (by the 10. definition of 
the fift) Ais unto B:intreble proportion of that which Ais unto H.But as Ais unto H fo is 
C to D,wherfore A is unto B in treble proportion of that which Cis to D : which was re- 
quired to be promed. ' 


r1. Theoreme. >. -The 13. Propofition... 


N 


Ls sone Ee 
Tf there-be numbers in\continuall proportion bow many fo, ener and ech 
multiphing bimfelfe produce certayne numbers, the numbers of them pros 


duced [hall be proportinall. And if thofe numbers genen at the beginning 
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_.proportiqnall:and fo fhallit be continuing infinitely.. 


TETAN ppofe that there be a multitude of nübers in cotinuall proportio, namely,A,B,C, 
ANAA as A is to B.fo let B beto C. And let A,B,C, multiplying ech himfelf bring forth 
i pe the nitbers D,E,F, & multiplying the nitbers D,E,¥, let thë bring forth the nit- 
bers GH, K.T AE I fay thatD,E,F are in cotinuall proportio, and alfo that-G,H,K,are in 
cotinuall proportið For it is manifeft that the nitbers D,E,F, are {quare numbers, & that 
the nübers GA,K,are cube nubers. Let A multiplying B produce L.Andlet.A cy Bmul- 


tiplying L produce M and N „And againe let B multiplying C produce X: and let Band G 
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of Euclides Elementes. Fol,208. 
gay prone that D, L, E; and alfo G; M, . A 3 B 4 | CZ 


N,H, are in contindall proportion and in ‘sgh 
7 ee ; 4 d D 4 
the fame proportion that A istoB-:an 


likewife that, X,F,andalfoH,O,P,K, > z Z3 l j 
are in continuall proportion and in the $ pot 

fame proportion that Bis to C’. Butas Aves rE 3 4 

sto B fois Bto C Wherefore D, L, E, 4 > 

arein one and the: fame proportion with ate pan 3 ; 
B;X,F-and moreouer G;M,N,H arein Ae i os 

one and the fame proportion with ,O, `. feds - 

P,K,-and the multitude of thele numbers i hee eh l 
D,L,E,isequalltothe multitude of thefe 4 Aue E 

numbers EX, F, and likewife the multi. fa i : 

tude of thefe numbers G, M, N, H, is e- pane 25 

quall tothe multitude of thefe numbers j 


H,O,P,K,wherefore of equality (by the 14..0f the fenenth Jas D is to E, foisE to E Andas 
G isto H, fois H toK:which was required to be proued.. 5 


q Ube 12. Theoreme. The 14. Proposition. 


Ifa fquare number meafure a [quare number, the fide alfo of the one fhal 
meafure the fide of the other. And if the fide of the one meafure the fide of 
- the other, the {quare number alfo fhall meafure the [quare number. 


V ppofe that there be two fi ware numbers A and B, and let the fides of them be 

Cand D + and let A meafure B Wherefore Calfo fhall meafure D. Let € mal- The frst 
‘|tiplying D produce E Wherefore (by the 17.and 18 of the fenenth, and 13 of of “Sapp A 
PSL ON the eight) thofe numbers A, E, B, arein continuall proportion, and are in the fiom 3 
‘fame proportion that.C is to D . And forafmuch as A,E,B,arein continual proportion,and — 
“Ameafureth B, therefore (by the 7.0f the eight) A méafureth E. Butas Aisto È, foisC te 
“D. wherefore C meafureth D'i < | j ier ieee Wa 
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“> But now fuppofe that the fide C do meafure the fide D.T hen1 fay,that the [quare number The Second 
A alfo meafureth the {quare number B . For:the fame order‘of confiruction remayning,we partisthe 
may in like fort prove, that the numbers A,E,B,are in continuall proportion gy inthe fame conuerfeofthe — . 

proportion, that C isto D . And for that as C is to D, fois A to E,but C meafureth D: ther- Prle 

fore A meafareth E : and A,E,B,are in continuall proportion: wherefore A meafureth B. “y 
If therefore a fanare number meafurea [quare number the fide alfo of the one fhall meafure 
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the fide ofthe other. And if the fide of the one meafure the fide of the other,thefquarenum- = 8 =, 
her alfo fhallwseafure the {quare numer : whith was required tobe demonftrated. 9 . 
nr 3 q wen ya ` 4 ae i4 A , , p sx . sa y f: 
Tbe 13. Theoreme. -© T'he 15. Propofition. 
hoa ciibe number meafure a cube number; the fide alfo of the one hall nieas -x 
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Jure the fide of the other. And if the fideof the one meafure the fide of the 
other, the cube number alfo {hall meafure the cube number. : 
TA pp ofe that the cube number A do meafurethecube number B, and let the fide 
of A beC, and the fide of B be D. Then I fay, that C meafureth D . Let C mal- 
tiplying him felfe produce Eer multiplying D let it produce F.And let D mul. 
l EKA tiplying him felfe produce G. And moreouer let Cand D multiplying F produce 
The firkt part H andK. Now it is manifeft (by the 17.and 18. of the fenenth,and 12. of the eight) that 
of this propo- thofenumbers E,F,G,andalfo A,H,K,B,are in continuall proportion; & in the fame pro- 
fuon, portion that Cisto D . And forafmuch as A,H;K,B, arein continual proportion, and A 
meafureth B, therefore (by the 7 of the eight) A alfo meafureth H . Bat as Ais toH foisC 
to D Wherefore C alfomea{ureth D. ` iy a , i: 


Thefecond ` But now [appofethat the fide C do meafure the fide D. Then I fay, that the cube number 

partzsthe ` A alfo meafureth the citbe number B . Eor the fame order of confiruction being kept, in like 

counerfeofthe fort may we prone, that A,H,K,B,arein continuall proportion, and inthe fame proportion 

frf that C ista D . And forafmuch as C meafureth D, but as Cisto D fois AtoH therefore A 
meafureth H : wherefore A'alfo meafureth B.. If therefore a cube number meafure acabe 
number, the fide alfo of the one fhall meafure the fide of the other . And if the fide of the one 
meafure the fide of the other, the cube number alfo {hall meafure the cube number : which 
was required to be proued. a 


q The 14. T heoreme. The 16. Propofition. 

Ifa fquare number meafure not a [quare number neither fhall.the fide of 
sc o ols the one meafure the fide ofthe other. And if the fide of the one meafure not 
ah «- ithefide of theother, neither-fhall the [quare number ‘meafure the {quare 
AV pofe that Aand B be two [quare numbers, andlet A .... ons i 


Ad nepatine 


proportion. SH the fide of Abe C ; and let the fide of Bbe D . Andbe B vsrinerersereees 
The firs part e2 Ait that A meafureth not B Then I fay, that neither — 

a this propo- hall C meafure D.. For if C do meafure D, then (by the 1¢.0f C ... 

fion. the eight) A alfo meafureth B.But A by [uppofition meafureth D.... ; 
The fecond noB: wherefore neither.doth G meafure D. aiie ` ai e ' 
part isthe cb. B8 now againe Spf that the fide C meafure not the fide D .Then1 fay, that neither 


uerjecfthe [hall the Square mimber A meafure the [quare namber B «Forif do meafure B, then Wi 
first. VW) iy J : APG y 


of Euclides Elementes. x: Fel.209. 


Cy thera ofthe eight meal wre D . Bat (by\fuppofition) C mel not D>. ai pn 
en + doth A 1 ineafure B :.whichivas hiini tobe jia ZE Poer 
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A; fiz a AO festa micafure not 4 ahs Pie neither {hall tHe i Jè ofthe an 
“one e ricafure ethe fideo Of, the other, And ifa the fide of t the one meafure net the 
fide ofthe other neither fall the cube nuber meafure the cube number. 


Ai negative 
Lio rofe thatthe cube number Ado net meafure the cube number B: and let the fide £ 
Y Co beC: and the fide of B be D .Then I fay, that C fhall not meafure D . Forif a adi 
WOM Ne. Cido medfure D, then (by thers. of the tigi ed af Wg nae B. But 4 4 fup- Thefofipare 


pofition) A meafureth not-B: Wena Rein re of this propa~ 
ther hall C meal re D. ae ee Pee Ae wae N fitiou, 

` Brut now w fiippofe that the T Me Comeafure not Be... Ore ese eR ts a “i 
the fide D. Then I [a that neither fall the The fecond 


a ; ` artis the cd 
cake number A sieaju ye the cube number B. miae. e e of th 


Lor if A do neafure B, then alfo( by theis. -`D me A faji 
of the cigit) fhall C meafure D But (by fappo- 

fition) Cmeafureth not D .Wherefor em fall A resi eB: which was required to be 
proned. 
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i Tide 16. Theoreme. The 18. Propofti tion. 


Reeve tivo like plaine or Ee Pera thereis one meane propore 
tionall number. And the onelike plate number is to the other like plaine 
number in double propor tion j of- that, peg the Hi de of | like Peper is to 
the fide of like proportion. wih ee =. 


lace 
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A Ar, pofi that there be two like pe or MaN ra AG B. And let the fi ies baa 
©. of A be the niibers C,D :and the fides of B be.the numbers E, F. And forafinuchas ` SSS 
‘Like plaine numbers are thofe which haue their fides proportional (by the 22.defini- Demonflra- 
tion War tthe [euenth therefore as CistoD fois E nET chee I oye that CPi AandBihere tion of thefirk 


is one meane  proportionall number, and that | ” Bee this 
A is unto Bin doxble proportio of that which as PEREAT ei | propofition, 
Cis veto E, or of that which D SUROF, Kaka Tie «to wet eeren PE 

atis, of thacsvhich fi fide of like proportion — Bedassuysunvevecreness Gp iy 

#540 fh de of like pret tión . For for thatasC ` Gal Wm 

isto Dyfois E tok ‘sthereforealternately Cow cS tal a 


thet z.0f the fenenth ) as Cis to Efo is-D to = hae 
E And fara afnuch as Aisa plaine or fuperfi- Besa’ Twa 
giallnumber sand the fidesthercofareC ad: Fousasitiec, til 
D: therefre, D mitltiplying C produced. ‘Ae 
And by the fame reafon alfo E multiplying F itl ha B. Ni ot D Psi ion E aluga G. 
dud forafmachas D moiltaplying C produced A, and multiplying E produced G , therefore 
{ by the 17. of the fenenth)as C isto E fois Ato G.Butas Cis to E,fors D to F, wherefore AS 
Diisto F fois Ato Gy Againe forafimuch as E multiplying D produced G, and 7 multiplying 
F ‘ale B pherefare(by ther7. oft the fenenth ) as D is to F , fois G to B. But it is proue 
i Tyg. that 


Demonftra- 
tion of the 
second parte 


Demeouflra- 
tion of the first 
part of this 
propofition, 


` fore betwene thofe numbers K and L; there 


tio that F,G, are, ce of C & Dis produced 
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that as D is to F fois. to G: wherfore as A is to G fo is G to B.Whereforethefe numbers Ay, 
G,B, are in continuall prorortion. Wherefore betwene Aand B there is one. meane proportio- 
zall number. i 

-Now alfo 1 fay that Ais unto Bin dooble proporti of that which fide of like proporti- 
on is to fide of like proportion , that is,of that which C is unto E , or of thatwhich D ts unto 
F:For forafmuch as .A,G,B,are in continuall proportion, therefore (by the 10. definition of 
the fft) A is unto B in double proportion of that which A is unto G.'But as A isto G , fois C 
to E,and D to F :iwherefore A is unto B in double proportion.of that which C is to E,or D to 


| F which was required to be demonftrated. 


gf Lhe 17.Theoreme. Th 19. Propofition. 


` Betwene two like folide numbers there are two meane proportionall num= 
_ bers. And the one like folide number, is to the other like folide number in 
treble proportion of that which fide of like proportion is to fide of lyke 
proportion. j da Th _ i 
E F ppofe that there be two like folide numbers A and B. And let the fides of the 
= number A, be the numbers C,D,E. i And let the fides of the number B, be the 
i Re numbers F,G,H. And forafmuch as (by the 22. definition of the feuenth) lyke 
folidenumbers haue their fides proportio- | sie i 


nall,therfore as C isto D fois F toG, and A.nna. 

as D isto E foisG to H. Then I fay tht Nonsens S 

betwene Aand B, thereare two meane pro- X .ieecee ev eee eee te? 
portional numbers. And that AisuntoB B vesescvecsccessccceccesecee 


in treble proportion of that whith Cis to F, 
or of that which D is toG, or moreouer of 
that which E is unto H. i 

~ For let C multiplieng D produce K.And 
let F multiplieng G produce L. And for- 
afimuch as C,D arein the felf fame propor- 


K and of F and G is produced L; therefore 
K and L are like plaine numbers. And ther- 
is one meane proportionall number (bythe M...... 
18 .of the fewenth) Let the faine be M.Wher 
fore M is produced of D and F; asitisma- ~  -- í ie 
nife(t by the propofition goyng before. Wherfore as K is to M, fois Mto L. And forafmuch 
as D multiplieng C produced K,and multiplieng F produced M ; therfore (by the17.0f the 
fenenth) as Cis to F fois K to M,butas K is to M,fois M to L.Wherfore thee numbers K 
M, Lare in continuall proportion and in the fame proportion that C isto D. And for that 
as C is to D fois F to G,therfore alternately (by the 13.0f the feuenth) as Cis to F, fo is D 
to G.Againe,for that as D is to E,fo is G to H, therfore alternately alfo as Dis to G, fois E 
to H Wherforethefe numbers K,M,L,are in continuall proportion and in the fame propor- 
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tion that Č isto F and that D ts to G and moreoter that E is to H.Now let E and H multi- 
‘plieng M:produce Nand X And forafmuchas Ais afolide number, and the fides thereof 
areC, D,E therefore E multiplieng that which is produced of C and D, produceth A. But 


that Hadas trad of Cand D is K. Wherfore E multiplieng K produceth A. And (by 


_ the fame reafon H multiplieng that which is produced of F and G that is multiplieng L pro 


ducet 


of Euclides Elementes. Fol.210. 


: 2) Bee op A +] a a eiaa Sie, UE On ENO oe Boe A a 
that which the number C is to the number F and of that which D i toG, and wsoreouer o 
that which E isto H - Which Was required fi be proued. —_— =f °°  ~ 


og The 12.Theoreme. - The 20.Propofition. ` 


If betwene two numbers there be one meane proportionall number : thofe 
numbers are like plaine numbers. Li 


TAR. 
V; ‘ppofe that betwene the two numbers Aand B there be one meane proportional 
number, and let the fame be C.T hen I fay, that thofe numbers A and B are like 


This propoft- 


DIS | plaine numbers . Take (by the 3 5.of the fenenth) two of the leat numbers that ate a 
ELK ane one C the fame proportion with A,C,B : and let the fame be the niinbers propofitions i 
D,E .Whereforeas D is to E, fois A to C, but as A is toC, foisCtoB, whereforeas Disto Conitruttion. 
E, fois C to B Wherefore how many times D meafureth A, fo many times doth E meafure 
G-How many tines Dmeifureth Ao many oartieslet there bein E- Wherefore F tvilti- 
plying: D produceth Aandmabtiply nek ites Page lea oo B. aar 
produceth C wherefore A is a Plaine numbers. Aod Bieri Wes 
apd the fidestherofare D and Fbyther7. de Os oc SE 
frition of théfenenth)s Againeford{much as © Besar... AWS DP Awe es ys 
Dand Earetheleftinumbers that haue oni YOO YAO Vo aka en i 
the fame priportion.with C;B,therefore( by HEREDA NA n Ai 
ofthe fenenth) biw many times D meafit\ SE Me A ts 
véth C; fo many times doth E méafure B; Hows sess. 
often E meafureth By Jo many unitiestet there. Fors WN 
bein G : Wherefore E meafureth B-by thofe.v-° Gaz Jak 
nities whith are ih Gx: whereforesG: multiply A Muay Vet hen 
ing E productth B: wherefore Bisa plaine numbers by th omof the fewenth). Demenfrgn 
And the fides thereofare Band G « Whereforethifetmostimbers A and B are-two' laine tion, 


Bybutas Cisto B; fo is D to Ey whereforeas D.is tE, fois F to C. Wherefore A and'B are 


Lh 
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This propoft- 
tion is the con- 
nerfeof the 19. 
propofition. 


Constraiflion. 
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forafinnch as Nand X multiplieng E produced A and G:-therfore by the 18 ofthe feucnths 
he ee i = 7 -A 


Soe too The 19. T heoreme << The 22. Propofition. w Sarsia 
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“Ef betwene tivo numbers there be two meane proportionall numbers, thofe 
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betwene the numbers E and G there is one Auer ey number : therfore(by the 20 


_ of the eight) they are like plaine numbers Suppofe that the fides of E,be H and K. And let 


the fides of G,be L and M.Now it is manifest that thefe numbers E;F ,G, are in continual 
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proportion and in the fame proportion that H is to Land that K is to M And forafmuch ás 
E,F,G are the least numbers that haue one and the fame proportion with A,C;D, therefore 
of equalitie(by the 14,0 the fenenth)as Eis to G,fois Ato D. But E,G,are(by the 3. of the 
eight prime numbers,yea they are prime and the leaft,butsthe least numbers: ( by the 21. of. 
the fenenth) meafure thofe numbers thathane one éx the fame proportion with them equals, 
ly,the greater the greater and the leffe the leffe,that is,the antecedent the antecedent, cy the. 
confequent the confequent: therfore howmany times E meafureth Afomany times G meas 
fureth D. How many times E meafureth-A,fomany vuities let there bein N Wherefore.N. 
multiplieng E,produceth A.But E is produced of the numbers H,KeWherfore N multiplis 
eng that which is produced of H,K ,prodiceth A. Wherefore A is a folide number; and the. 
fides therof are H,K,N. Agayne,forafmuch as E,F3G,are the least numbers that hane one 
and the [ame proportion with C,D,B, therefore how:many times Enmafureth C, fo many 
tines G meafureth:B:How.oftëtines G meafureth B fo many vnities les there bein XW hers 


D foreGmeafaresh B by thofenities bic arein XW before X rahtipleng G producethB- 


ButG is produced of the numbers ByMe Wherefore X multiplieng that number which is pros 
dived of L and-M,produceth B.Wherfore B isa folide number ,and the fides therof are LM. 
XWDerfore A,Bare folide numbers Efay moreouerthat they are like folide numbers. For 
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of Sàclides Eilementes. Fol.2u1. 
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as Nis to X fois A0.G,that is E10 R-But as E is ta F,fojsHt0.L,aad-K.to M : therefore 


as H is to L jois K to Myand N to X. AndH,K,N,are the fides of A, and likewife L,M,X, 
aeti fidena Be whetline daaag like jalede nurpbers : which mas required to ke proued, 
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Bai Hppale that there Le three numbersin continual proportion A, B, C, apd let the «ows 
oly bea [quare number. Then I [aythat = . a ine ack 
WRONG the third is alfo a {quare number . For for- Eclat ae Rg 2 aoe 
afmuch as betwene Aand C there is one meane pro- Sia ii Pi 

portionall number namely B,therefore( by the 20.0f TREERE erres 

the eight) Aand C are like playne numbers.But Ais afquare number. Wherefore Calfo isa 

{quare number:which was required to be proued, 2 
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If foure numbers be in continuall proportion, and if the first be a cube nihe 
->° ber,the fourth alfo fhailbe.a cubënumber: = = v< E 
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Vppofe that there be foure numbers it Aviscesee’ © : =— - @ 
SH continual proportion A;B;C, De And -Boveececescu. 0 o art Demontires 
let A bea cube number: ThE I fay that- ©. cee eas HO 

D alfo is a cube number. For forafimuch as be! =D erer i o K orien onrr nee 
twene A and D there are twò meane proportio- 
nallnumbers B,C.T herforë A; D'are like folidenumbers (by thé 21.0of this booke) But Ais 

a cube nimber,wherforeD alfo is acube number “which masvequired to be demonftrated. saite 
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Tf two numbers bein the fame proportis that afquarenamber is to afquare® 
number and if the firft be a fquare number, the fecond alfo fhall be a {quare 
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number, °° 
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Fy A Ppp that two numbers Aand Bhe in the fame proportion, that the {quare 
S gumber C is unto the vy ry 
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Therfore.C and D are like plaine, D..... T TTN E EV hci 
at ie E EE oje e e teroes a a et he T È Set “y if es 4 
numbers Wherfore (by the 18. of ’ ZAK Mae 


the eight )betwene C and D there is one meane proportional number Bub as.Cis to D fois Ai 
10 B.Wherfore betwene A and B there is one Beane proportional umber (by the 8. of the. 
eight) But Ais a fquare number Wherfore(by the 22.0f the eight) B alfa isa fquarenumber: 
phigh masxequired to be proued. E i 
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gg a T T ihe fame Trpia the ne to the other, that a ibe 
number is to a cube number and if the firft be a cube number, the fecond ale 
Le bea cube number. 


Sa y P AES numbers Ai Aine B isa in min et ene 5 the me to the other, 
<a the cube sli Cis Unto the cube number Ds And let A be a cube number. 
AT hen I fay that B alfo is a cube nitber.F or forafmuch asC,D, are cube nitbers, 
Lief, Dare li ‘atl meer ote cA the 19. 1 ihe i ) betwvene 
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ah otf. aaie. #A Corollary added by Flutes MDA 
Coroll, y Betwenea Paek number and 4 fumberthatis not afquare See monty not, atthe 
sa dedby 4Y proportion of one {quare number to an other. For if the frit be a pira number, the 
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„Like playne: numbers are in the fame pr oportion ieri ee the ie nie 
Ra “a Yguare ninber-ts to d ‘quare number. ~~ * . 
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GA ppofe that A and B be like plaine numbers "T Sef shape to B in the 

“ce, BESA fame proportio that a [quare I istoa jaa niviaber Fir ‘forafinuth as A,B, 
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D,E,F :wherefore ( by the corollary of the xof the eight) their extveines., that is D, F are 
[quare numbers. And for that as D isto F fois A to B, (by the 14..0f the feutth):and D, F, 
are [quare numbers -T herfore Ais unto Bin that proportion,that a fquare niiber és Unto a 


Square number:which was required tabeproued, =. a 
. Thezs. Theoreme. | The 27.Propofition.”’ T 
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Like falideninmbers are in the fame proportion the one to the other, that a 
cube number is toa cube number. | 


2 


y fame proportion, that a cube numbe is to to a cube number For forafmuch as A,B, 
ING are like folide numbers. Therefore(by the 19.0f the eight) betwene Aand B there 


fall two meane proportionall numbers. Let there falltwo fuch numbers, and let the fame be 

Cand D . And take (by the 35.0f the [euenth )the least numbers that haue one and the fame 
proportion with A,C,D,B, and equall alfo with thé in multitude, and let the fame be E,F, 
G, H. Wherfore(by the corollary of the 2.0f the eight their extreames, that is,EH, are cube 
numbers. But as E isto H fois Ato BWherefore Ais unto B in the fame proportion, that a 
cube number isto a cube number which was required to be demonstrated. 


"i A Corollary added by Flufates. 


If two nnnebers be in the fame proportion the one to the other that afguare number is to a ‘{quare 
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KoV ppofe thata Aand B be like folide numbers. T. henl fay that Ais unto B,in the f 
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number : thofé two numbers {hall be like fuperficiall numbers. And if they be m the fame propors A. Corollary 


tion the one to the other that acube number is to a cube number, they fhall be like folide nitbers. 


Firft let the number A haue ynto the number B the fame proportion,thatthe {quare number C hath 
to the {quare number D. Then I fay,that A and B are like fuperficiall ntibers. For forafmuch as betwene 
the fquare numbers C and D there falleth a meane proportionall (by the 11.0f this booke) there fhall 


alfo betwene A and B (which haue one and the fame proportion with C and D) falla meane proportio- 
nall (by the 8.of this booke). Wherefore A and B are like fuperficiall núbers(by the 20.0f this booke). 

Butif A be vnto B,as the cube number C, is to the cube number D.Yhen are A &B like folide num- 
bers . For forafmuch as C and D are cube numbers,there falleth betwene them two meane proportio- 
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nall numbers (by the 12.of this booke). And therefore (by the 8.of the fame) betwene A and B (which 
are in the fame proportion that C is to D) there falleth alfo two meane proportionall aumbers.Wher- 
fore (by the 21, of this booke) A and B are like folide numbers. Si 
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added by 
FilufCates. 


sick TheeightheBooke > 
vo \ 0.0 3 Another’ Corollary added alfo by Fluffates. 
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_ Ifa number multiplying a [quare number produce nor a[quare number : the faydunmber multiplying frallbe' 
Mee csher Cow 2 fquare number. For ifit fhould bea {quate number, then fhould it and the number multiplied being 
ware ooner COe Tike fuperficiall numbers (by reafon they are {quare numbers ) haue a meane proportional ( by the 18.. 
vollary added of thys booke ) . And the number produced of the fayd meane fhould be equall to the number 
by Flnfestesa contayned vnder the extremes, which: are {quare numbers (by the 20. of:the feuenth). 

Wherefore the number produced of the extremes being equall to the fyuare num- 
ber produced of the meane, fhould be a fquare number. But the fayd number 
eave by fuppofition, is no-fquare number . Wherefore neither is’ the 
ete “number multiplying the fquare number,a {quare number. 


The firft part of the firk Corollary is the conuerfe of the 26 Propofition 
+ +5 oof this booke,and hath fome vfein the tenth booke . The fecond 
= part of the fame alfo is the conuerfe of the 27. Propofi- 
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N THIS NINTH BOOK r Eychdecontinueth his 
}\>purpofe touching numbers : partly profecuting thynges 


aN Ay, withtheir com politions,and fubduGions of the onefrom 
as) the other : with many other generall and {peciall thinges 
fý to be noted worthy the knowledge... 
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; q Ube I. Theoreme. The I. Propofition. 


Uf twolike plaine numbers multiplying the one the other produce any nume - 
ber: the number of them produced {hall be a fquare number. 


1 Vppofe that A and B betwolike plaine numbers . Andlet A 
‘bso multiplying B produce the number C. T hen I fay, that.Cis 4 
=. | Sqearenumber . For let 4 multiplying him felfe produce D. s 
SV li WhereforeD is a Square number And forafmnuch as cAmulti- Demoniraz 
N Mie him felfe produced D , and multiplying B produced G, "0% 
i therefore (by the 17. of the feuenth) as A is to B, fois D to. 
j aed foralneuch as A, Byarelike plaine numbers, therefore ( by 
the 18. of theteight ) betwene A and B there falleth ameane 


aE TIN ST i prepoxtionall number’ . But tf betiwene two numbers fall nam- 
bers in continuall proportion, how ma- ` ~ À ; T 


alfa (by thes. of the eight) fhalithere ainda wc’ 
Haret ci rahe Beever yes 
Jeme propertion with them Wherfore aa , 
betwen. aud Dalle there falleth @... Do rcrsnayeecseens uin 
meane proportionall number . But D as ar am a 
A guare number. Wherfore(by the 22. G Peer ee eee sees ee eeeens nis oe gee 
of the eight)C alfo is a{quare number: yl m 
which was required to be proued. E ‘ l A l ; 
q Ube 2. Theoreme. The 2.Propofition. —_, 


If two numbers multiplying the one the other produce a Jquare number: 
thofe numbers are like plaine numbers. 
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“sa Vppofe that two numbers Aw... 
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Aand B multiplying the © sss. 


ROS 


SOPs one the other do produce B v......0. 
f RO <I p ; a 
SSCS Ca fquarenumber. Them 
1 fay that A and Bare like plainenumt- D .cccvscevecdacce 
bers . Forlet A raultipling him felfe EER M E o aN 
prodüce' D- Wherefore Diis a fqnare G s.on. BD. Bie = oe T, 


number And foralmuch as A multi- - : 

plying himfetfe produced D, and multiplying B produced C, therefore (by the 17. of the fè- 
tenth) as Ais to B, fois D toC. And forafmuch as D is a [quare number, and fo likewife is 
C, therefore D and C are like plaine numbers Wherefore betwene D and C there is ( by the 
158. of the eight) one meane proportionall number . But as D isto C, fois A to B. Wherefore 


(by the 8.uf the eight) betwene A and B there is one meane proportional number. But if be- 


A Corollary 


aided by 
Campane, - 


Demon bra-« 
tothe 


twenetwo numbers there be one meane proportional number, thofe numbers are (by the zo. 
of the eight) like plaine numbers Wherefore A and B are like plaine numbers + which was 
required to be proued: - sl a atlaraaitia: vA a 


x AC orollary added by Campane. J 


Hereby it ismanifest, that two fquare numbers multiplyed the one into the other do abvayes 
producea fauare nunsber. For they are like {uperficiall numbers, and therefore the num- 
ber produced ofthemis (by the firit of this booke)afquarenumber. But a/quarenum- 
Ler mulsiplyed wito à punaber not [quare, produceth a number not fquare. For if they fhonld pro- 

‘duce a fquare nanibet, they ould be like fuperficiall numbers (by this Propofition) . 
But they are not . Wherefore they produce a number not {quare. But if a fquare num 
her multiplyed into an other number produce a fauare number that other number {hall be a fquare 
number .. For by this Propofition that other number is like vnto the {quare number 
which multiplyeth it; and thereforeisafquarenumber. Butsfafquare number multiply. 
ed into an other number produce a number not (quare, neither {oak that other number alfo be a fquare 
number For ifit hhould bea fquare number, then being multiplyed into the {quare 
fumberit ihould producea {quare number,by the firft part of this Corollary. 
See wi hy Noto lus i 
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= Ffa cube number multiplying himfelfe produce anumber the number proe 
duced fhall be a cube number. ll wil < m 


VEN 
Neel 


es sestro sanesosnons’ntron ooo 


y+ Oe Gd x y te 
So oi cy fe CROCE ERE Cn E ty Deere ch Cy -a aat ` A ) ' 
B eeeeeeeseeooe eeeeeeae @eoeceowteeraeceeeose e@eecucceeereseecevaeeanreeeee 
. me. ` AL! ae 
aeeeevpeeetr ee esetreoteseeeoseeeeeoaeegne ‘ ü 4 . 
WTL = Lee). Wee Yat 
ae@eeoesevngeeneosnovee a 
A @esteo bee eo S ~ tie Š g3 ` n ae te 
grye te bine? art e t b ATE aA] a 4 ws 
D va) Siok ae MP, L ENAA a 8 et 
ee@e © dL N 4 
TR > oa --. 
S x X . =è == 
Eas Mea: Cre . £ shiy orta As arena VY eee ark : j sp gue 
e SUP Mitte... \ bh SWAT S Ro yiL DV) 2 gk \ ` EPs Wet 


m 


AULAN haih n A ; 
And forafmuch as C multiplieng himfelfe produced D therfore C meafuresh D by thofe v- 
hee | nities 


of Euclides Elementess — l Fol.214.. 


nities which arein C:But vnitie alfo meafureth C by thofe unities which arein CWherfore : 
WEN, ‘ y . 


as vnitie is t0.C;fois.C to D.Againe forafmuch as C multiplieng D produceth A: therefore 


D meafureth A by thofe vnitieswhichare in C. But vnitie meafureth C by thofe vnities ` 


which are in C: wherefore as vnitieis to.C, [ois D to A. But as vnitieis to C,foisC to D, 
wherfore asvnitie is toC,foisC to D e7 D to A.Wherefore betwene vnitie cy A there are 
two meane proportionall numbers namely,C,D. Againe forafmuchas A multiplieng him- 


felfe produced B therefore A meafureth B by thofe vnities which are in A. But vnitie alfo. 


meafureth A by thofe vnities which are in AWherfore as unitieis to A,fo is A to B.But be~ 
twene Aand vnitie there are two meane proportionall numbers Wherfore betwene A and 
B alfo therearetwo meane proportionall numbers by the 8. of the eight. But if betwene two 


numbers, there be two meane proportionall numbers, and if the firft beacube number, the’ 
fourth alfo fhall be a cube number by the 21.0f the eight. But Ais a cabe number wherefore ` 


B alfo isa cube number which was required to be proued.. 


q The 4. T heoreme. TE 4. Propofition. E 


Ifacube number multiplieng a cube number, produce any number , the 
number produced fhall be a cube number. 


aa ppofe that the cube number A multiplieng the cube number Bdo produce the ni- 

ENK ber C.T hen I fay that Cisa cube number. For let A multiplieng himfelfe produce 
GiZs lb. Wherefore D is a cube number (by the propofition going before). And 
forafmuch as A maultiplieng . 


himfelfe produced D, andmul- A sissies. D 64 
tiplieng Bit produced: ther- maim io ea ht 96 
fore (by the 17. of the fenenth) LANI ee aes, rad 
AQ A is to B OEO Lid OB RLS AO TIOR 6 RA ONE 


forafmuch as A aud B are cube | 

numbers, therfore A and B are like folide numbers Wherfore betwene A and B(by the 19 of 
the eight )there are two meane proportional numbers. Wherefore alfo( by the 8 of the fame) 
betwene D and C there are two meane proportionall numbers.But D is a cube number Wher 


Jore C alfo is a cube number (by the 23.0f the eight) which was required to be demonffrated. 


aa Ehe s. T heoreme. T'he s.Propofition. 


Ifa cube number multiplying any number produce a cube nber : the nume 
ber inultiplyed is acubenumber. © ~~ a 


SNR ppofe that the cube nimber A, multiplying the number B, do produce a cube 
p xy eA eumber,namely,C. Then I fay, that Bis acubenumber . For let A multiplying 
S24 him felfe produce D ‘Wherefore (by the 3.0f the ninth) D is a cube nuber. And 
\forafmuch as A miltiphing him felfe produced Dand multiplying B,it proda- 
ced C: therefore (by thex7 of the fewenth) as Ais to B, fois DtoC. And fora{much as D 
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gand C are cube numbers, they are alfo like folide näbers. Wherefore (by the 19. ofthe eight) 
betwene D and C there are two meane proportional numbers . But as D isto C, fois A to B, 
— At Wher. 
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Demonfiree 
Ha 
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Wherefore (Ly the 8.of the eight ) betwene Aand B theré are two on oA NTs, 
bers. But A is a cube number „Wherefore B alfois acube number (by the 23..0f the eicht): 
which was required to be proved. . | ane e bT Tal 
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$ ee k! wees 


fy -TA Corollary added by Campane -7 0 
| Hereby it is manifest, that if a cube number multiply a number not cube it fhal produce annmber 

A Corolary not cube. For ifit fhould produce acube number, then the number niultiplyed fhould 
added by alfo bea cube number(by this Propofition) which is contrary to the fuppofition. For. 
Campane. itis fappofed to beno cube number. e4ndifacubenumber multiplying a number producé 
anumber not cube, thenumber msultiplyed fhallbenc cubenumber. For if the number multis 

plied hould be a cube number,the number produced should alfo beacubenumber( by. 

the.4.ofthis booke) : whichis contrary to the fuppofition ,andimpoffible, i a ws 

m q Ube 6. T reog de Ihe 6.Propofition, «°° ~ :°). 
Ifa number multiplieng himfelfe produce a cube number: then is that nüma 
ber alfo a cuke number.. 27. T Eau., "m 
; E V ppofe thatthe number A multiplies A N ED ee DO aa 
A OSSY eng himfelfdo produce Ba caben- B z2g, ^, nets ad DE 

Demonfira- — Woe ber. Then i fay that Aalfois a cube C 19683 

sine _ tansber For let A multiplieng B produce:C. And forafmush as A multiplieng bimfelfe 
$ produced B,cy multiplieng Bit produced C: therfore C isacnbe number. And for that A 
>», anagltiplieng himfeife produced Band multiplieng B it produced C,therfore(by the x7.of the 

+ fenenth) as A isto B fois BtoC.And for that B and C are cube numbers, they are alfo like 

Solide numbers Wherfore(by the 19 .0f the eight betmene Cand B there are twa meane pro 
portional numbers But as B isto C fois AtoB : wherfore(by the 8.of the eight) betwene A 
and B there are two meane proportional nibers. But Bis a cube number Wherefore A alfois 


«cubenumber by the 23,0f.the eight: which was requived to be demonfirated. .°.- 


sects The 1. Theoreme....- The r Propofition, 
© -~ Lf acompofed number multipleng any number produce a number:the nie. 
«`> ber produced fhall be afolidenumber, ose ss ss 


ay “pole that the compofed number A mutltiplieng the nitber B,do produce the nume 
AAIE ber C.F hen 1 fay,that C is a folide number. For forafmuch as Aisa compofed nis 
# ber therfere feme number meafureth it (by the 14.definition). Let D meafure it. 


i WG T Curssererrhevepsereceseeesocepseeroreeseee 
a a E ion B ae ` ` j A i T7 oe S- m > eN È ` 
ETA And boy. often D maeafureth A fo many vnities let there be in E. Wherefore E multiplieng 


D preduceth A dnd forafmuch as twi numbers D and E ,miultiplieng themfelues, produce 

9 A wbichA againe multipheng B produceth C : therfore C produced of three numbers mul- 
tiplieng the one the-other namely, DE and B is (by the 18. definition of the feuenth)a fò- 

_ idenunber And the fides ther of arethe nummbers.D,E;B. If therefore a compofed number 


cic, which was required to be prosied. 
... gE hes. Theoreme,...... . The.2..Propofition.... 
If from ‘bnitie there be numbers in continuall proportion how many foeuers 
the third number from vnitie is a [quare number, and fo are all forwarde 
„į  Heauing one betwene. And the fourth number is a cube number, and foare 
<< all forward leaning two betwene. And the fenenth is both a cube ape 
A SO ESO MEAE N SERN hg = 
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of Euclides Elementes: = Fol.2150 
and alfo a {quare number and fo are all forward leaning fine betivenes oz 
EV ppofe that from dnitie there be thefe numbers in continual proportion A,B, 
NCD E;F: Then Lfay that the third number from vuitie,namely,B is a fquare™ 
= number „and [oare all forward leaning one betwene,namely,D and F.And that. 
Ge} C the fourth number is a cube number and fo are all forwarde leanyng two be-, 
twene And that F the fewenthnumber is both a cube number and alfo a {quare nermber,and 
fo are allforward leaning fine betwene.F or for that as unitie isto A,fois Ato B. Therefore 
how many times vnitiemeafureth Afo many times A meafureth B.But viitie meafireth A` 
by thofe unities which are in A,wherefore A meafireth B by thofe vanities which are in A. - 
And forafmuch gs A Wie B by thofe vnities which arein A.T berfore A multiplieng: 
himfelfe produceth B.Wherfore Bisa [quare number. And forafimuch as thefe numbers bå 
C,D,are in continuall proportion and B is a [quare nutnber therfore by the 22.0f the eight, 
Dalfois a [quare number. And by the fame reafon alfo F is afquare number, And in like 
fort may we proue that leaning alwayes one betwene,all the ref forward are [quare num- 
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Now allo I fay that the fourth number from unitie,that is,C,isa cube number,and fò 
are all forward leaning two betwene.For for that as vnitie is to the number A, foisBto C, The ferond 
therefore how many times vnitie mneafureth the number A, (0 many times Bmeafureth Ce part demone 
„But unitie meafureth A by thofe vnities which are in A, wherfore B meafureth C by thofe firated, 
‘ainities which aré in A.Wherfore_A multiplieng B produceth'C. And fora{much as A malti- 
‘ plieng himfelfe produced Band miltiplieng But produced C, therefore C is a cube number. 
\ ind foraf mich as C, D E;F ,are in continuall proportion.But Cis acube number therefore 
(by the 23. of the eight) F alfoisa cube number. canto a te 
q „Andit isproned,that F being the feuenth number from vnitie is alfo a [quare number. 
Wherfore aren 7 
Yeauing alwaies fine betwene all the reft forwarde, are numbers both cube and alfa’ {quare: parts 
which was required to be proued. MEE OM ee EE p j 


ae CFP AS AB 5 A Ieta - “t 1 Demensratis 
F 1s both a cube number and alfo a [quare number In like fort may we proue,that of the third 


sc cg The 9.Theoreme. `w: The 9.Propofition  ~ s34 

wis If from-ynitie be-numbers in continual proportion how many foener: and 

> .af that number which followeth next after vnitie be a [quare number then ot 
“SS allthe reft following alfo be fquarenumbers. And if that number which . 
v au JOloweth next after Vnitie be a cube number then all the reft following < 

œ fhall be cube numbers. “i oe S 

S| ppofe that from vnitie there be thefe numbers in continuall proportion A, B, 
ASS x C,D,E,F . And let Awhich followeth next vnto vnitie be a [quare number. 


Sse + 
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Then I fay, that all the reft following alfo are {quare numbers. T bat the third Demonstra- 
X AXK number namely,B,is a [quare number, cr fo all forward leaning one betwene,it tion of the fut 
ts plaine by the Propofition next going before.1 fay alfo that all the reff are [quare numbers. partof this 
For forafmuch as A,B,C, are in continual proportion, and A is a [quare number, therfore propafitien, 
(by the 22. of the eight) C alfois.a [quare number. Againe fora{much as B,C, Dare in con- 
= Aw _ LAA. ¥, tinuall 


we 


f 


4 ` 


- w 


heninthBooke 
sinnall proportion,and Bisa [quare namas w o oo a n t Mff 
ber,therfore D ally the22.0f theeight).- - Squares. - ` Cubes. 
isa {quare number . In like fort maywe o Iers Pa 
s prone, that all the refl ate [quare numbers. 
The fecond _ Bist now fuppofe that Abe a cube num- 
part demane ber.Thenl ite that all the ref following 
Jirated, are cube numbers.T hat the fourth from v- 
l nitie, that is, Cis acube number, and fo all 
forward leaning two -betwene ;it is plaine 
(by the Propofition going before) . Now I 
fay, that all the reft alfo are cube numbers. 
For, for that as vnitieis to A, fois Ato B: 
therefore how many times vnitie meafu- 
reth A, [o many times Ameafureth B; But, 
unitie meafareth Aby thofe-unitiestvhich «u > ` Vniti 
N m nitie. 
are in A. Wherefore A alfomeafureth B by 2 
thofe vnities which arein.A,WhereforeA ee a’ ol 
multiplying him felfe produceth B. But Ais a cube number . But if a cube number miiltiply. 
ing him felfe produce any number, the number produced, is (by the 3. of the ninth) a cube 
number. Wherefore B isa cube number . And forafmuch as there are foure numbers in con- 
tinuall proportion A,B, C, D yand Ais a cube number , therefore D alfo (by the 23. of the 
eight) is a cube number . And by the fame reafon E alfo is a cube number, and in like fort 
Areal the rest following: which was required to be proued. l nal 


-g The ro. T heoreme. i The 10. Propofition. 


_ If from pnitie be numbers in continual proportion how many foeuer, and 
= se 4f that number which followeth next after Ynitie be not a [quare numa 
“ber, then is none of the reft followin 1g a [quare number ,exceptin 1g the third 
from pnitie, and fo all forward leaning one betwene. And if that number 
. . Which followeth next after vnitie be not a cube number, neither is anyo 
i the reft following acube number, excepting the fourth from vnitie and Jo 
all forward leaning two betwene. Rees on on tie ARDS: eomineian: 


DAN V ppofe that from unitit be thefe numbersin continuall proportion 4,B,C,D,E,F. 
RASSY And let A which followeth next after unitie be nofquare number. Then i fay,that 
D onontrati-a PRONG neither is zi of the reff a [quare namber excepting the third from unitie,c foal 
onofthe ¿forward leaning one betwene,namely,B,D,F which are {quare numbers ( by the 8. of this 
firkt part lea- «beoke) . For if it be pofable, let C be a [quare number. But B álfo is a [quare number. Wher- 
a o aP- < fore B is unto C in that proportion thata [quare number isto afquare number . But as Bis 
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of Siclides Elemnentés. Fol.216. 


26.0; fois Ato Bi Wherefore Adswnty B. in that proportion that:dfquirë number istok 
fguarenumbe? Bus B isafquare dumber. Wherefore A alfo is a [quare nuraber (by the 24. 
ofthe eight): which ts contrary to the fuppofition Wherefore C is nota fquare number.And 
by the fame reafon none of alithe-other ssa fquarenamber excepting the third from viitie, 
and foall formard leaning-onebetwene.... so Nese Bo tees 
+ But now fuppofethat ad benotascube number. Then I fay that none. of all the vest is a. 
cube nuumber excepting the fourth fronivnitiesefoall forward leaning two betwene,name- 
by,C,and E, whith (by the. 8.ofthisbooke) are cibe numbers. F orif it hè pofible, let Dbe 
_ acube number: But Calfo is#euhewumber.(by thes8:of the ninth) For itis the fourth from, 
ynitie Butas Gis to Ds [ois Bia G Wherefore B is.untoC, in that proportion that a cube, 
avmber istoacube dumber: But isa cube number: Wherefore B alfois acube number (by, 
the 25.of the eight) And as vnitieisto A, fois Ato B) But-vnitiemeafureth «A by thofe. 
wiities which arein.A . Wherefore A meafureth B by thofe unities which arein AWoerfore 
Amultiplying him felfe.produceth B a cube number. But ifanumber multiplying him. 
Jefe produce'a cube number, then isthat number alfo acube number (bythe 6 of theninth). 
Wherefore A is a cube number : whichis contrary to the Juppofition . Wherefore D is nota 
cube number . In like fort may we proue, that neither is any of the véft a cube number excep- 
ting the fourth from unitie, and fo all forward leaning two betwene : which was required to 
be proued , AU hit ae ©. om 
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which arein D.. Wherefore B alfo. meafureth Eby thofe, TT Sete ; 
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If from bnitie bé numbersin continual proportion how many foener, bow 


co many prime numbers meafure the leat fo many alfo hal meafure the nume 
cam ber which followeth next after nitie: wo 9 e 3 
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ane V ppoferhar fronie berhele numbers in continual proportion AB, CGD The 
a) I fay that how many primè núbèrs meafure D faven aije do meafure A.Suppofe. 
ED that fonie prime number namely, E;do meafure D.T h 1 fay that E alfo teal ith 
A, which is next unto upitie:F or if Edo nor meafure Aand E is a prime number, but ene” 
ry number is to entry number which it meafureth not a prime number (by the 31. of the fe» 
nenth).Wherefore-Adnd E ave prime numbers the one tothe:other« And fora{much as E; 
wseafureth D let it meafure D-by the number F: Wherefore E multiplieng F produceth Dè 
Againse forafmuch as Ammeafureth D by thofe vnities which are in C,therefore A multipli- 
; ene C produceth D.But E alfo multiplieng F produced D, wherfore that which is produced 
a of the numbers A,C is equall to that which is produced of thé numbers EF. Wherfore as A 
is to E fois F to C.But A,E,ave prime numbers, yea they aré-prime and the leaft.But the left. 
numbers meafure the numbers that have one and the [ame proportion with them equally by: 
the 21.0f the fewenth;mamely thé antecedent the antecedent, and the confequent the confe= 
quent Wherfore.E-ménfureth C.Let it meifure it by G Wherefore È miltipliene C produ 
seth C.But Aalfo miultiplieng B producer C.Wherfore that which is produced of the imi. 
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bers A,B is equall to that which is produced of the numbers E,G „Wherfore as Mis to E,- 

0isG to B.But A,E are prime numbers yea they are prime and the leaft: But the leaf num- 

bers (by the 21.0f the feuenth) ‘mieafurethe numbers that haue oné and the [ame proportion 

with ht equally;wamely,the antecedtt the intecedet, ey the cofequet the confeqet.Wherforé 
Emeafureth B.Letit meafure wt by H. Wherefore E maultiplieng B produceth B:But A alfo. 

+ À multiplieng himfelfe produceth B;wherfore that which is produced of the numbers E,H, is. 
S equall to that whichis produced of thenumber A.Wherfore as Eis to A,fois Ato H.But A 

E are primenithers,yea they are prime cy the leaft but the least numbers (by the 21.0f the fes 

; nenthyrkeafure the numbers that hane one and the fame proportion with thé equally name- 

ly, the iat the antecedent arid the cofequent the confequent Wherfore E meafureth' A. 
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and it aÑo doth not meafure it by fuppofition which is impofible.Wherfore A and E are not 
prime the one to the other wherfore they arë compofed-But all compofed numbers are meafua’ 
hed of fome prime number, wherfore A and-E are meafured by [ome prime number. And for 
_ajvenchas E is fuppifed tobe a primé nuimber.Buta prime number is not(by the definition) ` 
nicafired by any other number but of himfelfeWherfore E meafureth A and E,wherfore B 
meafureth A and italfo meafureth D.Wherfore E mea{ureth thefe numbers Aand D And 4 
in lke fort may we proue that how many prime numbers meafure D, fo many alfo fhall mea- 
fore A: which masregnired to beproued. AVR cL ke 


erst, soos gAn other morebriefedernonftration after Flufratess’ o 
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Anotherdes *Suppofethatfonvnitie be nabers ii cotinuall proportion how many fo ever,namely,A,B,C,D. ` 

monfirattd afe And let lie prime naber,namely, £ meafure the lait niber whichis D Thé fay that chefameE mea | 

ser Flufvatess fureth A which isthe next number vnto ynitie. For if E doo not meafure A, then are they prime,the 

one tathe other by the 31.0f the feweath . And forafmuch as A,B,C,D are proportional pulses ; 
ae is rae Ka, A Sie 2 i 


of Euclides Elementes, | — Fol.247. 


shérefore A multiplying himfelfeprdducerh B.Wherfore Band Eare primet- Unites. =i dna 
numbers ( by the 27.0f the feuenth,) . And forafmuch as A multiplying B. A 4t oR... 
prodiiceth C, therefore C ig to E.alfo a prime number by the 26. of tbe'fe. -B r6 ag 
nenth.Andtikew:fé infinitely A-multiplying C ptoduceth D : wherefore Dn C% ep > age 
and Eareprinie numbers the one te the other (by thefame 26. of the fes Da 25@ oarn BEL .g 
wenth }. Wherefore E.meafureth not Dasit was fuppofed,whichisabfurd,, Boa... 3 
Wherefore the primé number E meéafureth A, whicheis nexte vato ynities. i thes 
which wasrequired to be proued.-°- =, 5 5S aN eT 
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“Sf from bnitie be nmnbers in contin portion how many foeuer , and 
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Vppofethat from unitie be thefe numbers in continual proportion A,B,C,D, 
Jazd let that which followeth next after vunitie, that is, A, be a prime number. 
IT henl fay, that no other number befides thefe numbers A,B,C, meafureth the Deminfiraa 


<I greatest number of them which is D . For if it be pofable,let E meafureD.And sign leading to 


oe 


let E be none of thefe numbers A,B,C,D.. Now it is manifeft that Eis not a prime number. an sbfurdatics 
For if E be a prime number,¢y do alfo meafure D, it fhall kervife meafure A being a prime 
number and not being one and the fame with A, by the former ‘Propofition : which is im- 
pofuble Wherefore E is not a prime number . Wherefore it is a compofed number. But euery 


compofed number (by the 33.of the fenenth) is meafured by fome primi number. ` 
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-i ee. 1 T a TAON NEER i ni UA a 
"Now T fay, that go other prime niher befides A [hall meafure E. For if any other prime 
nitber do meafure E, @ E meafureth D, therfore that number alfo fhall meafareD( bythe: 
s-common fentence of the feuenth) Wherfore it fhal alfu meafure A (by the propofition next 
going before) being a prime number and not being one and the fame with A : which is im- 
profesie . Wherefore onèly the prime number A meafureth E which meafureth the greateft 
ie” P N T a i ee 
"And forafmuch as'E meafureth D, let tt meafure it by F'. Now Tay, that F is none of > 
‘thefe nutsbers A,B,C. For if F be one and the farse with any of thefe numbers A; B,C, and: 
it meafureth D by E, therefore one of thefe numbers A,B,C, meafureth D by E But one of 
thefe numbers A,B,C, CRD by Jome one of theft numbers A,B,C, therefore Eis one 
and the fame with one of thee numbers. A;B,C : which is contrary to the fuppofition Where 
fore Fis not one and thé fame with any of thefe numbers A,B,C 2 TES ke e Am 
-talike fors may we proue, that onely the prite number A meafureth F, proning firf thas 
=h i ae La, F is 
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F is not a prime nupsher F ov if F bea prime number; andit meafureth D; therefore it alfo 
— af ob Dee Ve Piet ge of pretty o a Hy eT ee Oe ot Be ON, ee 
medfureth A being a prime nunber,and not being one and the [ame with A, by the former. 
Prepofition : whichis impofible Wherefore F is not a prime number: wherefore it is a come 
pofed number; and therefore fome prime number fhallmeafureit. NowT fay, that -no'other 


printe number befides A fhall meafare it’. For if any other prime number do meafure F; and 


F meafureth D, therefore that number fhall meafure D (by the. s.common fentence of: the fee 
wenth ) .Wherefore it fhall alfo meafure A (by Lge Propofition ) being a prime num- 
ber and not beige amè. and the fame with A : which isimpofible . Wherefore onely the prime 
number A meafureth F . And foraf{much as E meafureth D by F, therefore E multiplying 
Fproduccth D But A alfo multiplying C produceth D therefore that which is produced 
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if Ainio C, is equal to that which is produced of E into F .Wherfore proportionally as Ai 
to-E, fois P toC: But A meafureth E . Wherefore F meafurethC . Let F meafure Chy Ge 
And in like fort may we prone, that G is not one and the fame with any of thefe numbers A, 
B,C, and that Gis a compofed number, and alfo that onely the prime number A meafureth 
it . And forafmuch as F meafureth C by G,thereforé G multiplying F produced C; But A al- 
fo multiplying B produced C . Wherefore that which is produced of A into B, is equallto that 


. which is produced of F into G . Wherefore proportionally as Ais to F, fois G toB But A 
meafureth F . Wherefore G alfo meafureth B . Let G meafure B by H. Now in like fort as be-. 


fore may we proue, that H is not one and the fame with A,and that H is acompofed number, 
and meafured onely of the prime number A. And forafmuch as G meafureth B by thofe vni- 


ties which are in H, therfore G multiplying H produced B°. But A Wik). him felfe pros 


duced B. Wherfore that whichis produced of H into G,is equall to the {quare number:which 
is produced of A. Wherefore as H is to A, fo is A to G. But A meafureth G. Wherfore H mea- 


. fureth A being a prime number and not being one and the fame withit : whichis abfurde. - 
Wheaforeno other unnber befidesthefe numbers A,B,C, meafureth the greatei number Ds 


which was required. tobe demonfirated.. <o. EERO TN 
p ae w. eee gen) inlaws ved ae Ba s m i sen A TAA 
tesa sci bo Another demonftration of the fame after Campane. n a 
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~ _ Suppafe that E nor being one and the fame with the numbers A, B, C, D doo meafure the num 
ber D-And letit meafure it by che number FY ‘Andforafmuch as 4 being a prime number meafurech 
thenummberD whichis produced of Einto® :-therefore by the 32. of the feuéth,A meafureth either B 


“or E.Lerinmeafureé. “Now:forafmuch as D is produced of 4 into. C,and.alfo of E into F therefore by, 


the fecond part of the.19.0f the feuenth,4 isto E,as Fis to C.But.4 meafureth E: wherefore F meafu- 


réth’C-Eéritmealhre’ic by G: Wherefore by the 32. ofthe feventh «4 fhall meafure'cither F or G : Let - 


atinealiire Fi Wherefore as before by the fecond part of therg of thie fenenth G thall meafureB. Let ie 


meafure it by H. Now then as before itfolloweth by the 32. of the feuenth that’ fhal] meafure either - 
Gorkiuppofe thatit meafure G. Wherefore by the fecand part.ofthe 20.0f the feventh H fhal! mea-” 


Vie a (fowefz into‘himfelfeis product B, and of H into G alfo is prdduced B) If therefore H be not; 
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_ . . of€ucldesElementes.. — — Fol.218. 
Beall gira gabe tall be nop sataimab be. Whiaksis contrary to the fuppottic wiadstelse èquàli vns 
y TI, eulery one of thefe numbers G,F,E, fhall be fome one of the numbers #, B, C, D, by the i8, 
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ropofition of theninth repeted as often as neede requireth . Wherefore E is nota number diuerfe 
Een them,bur'is one and the fame with fome one of them: which is contrary to the {uppofition, wher 
fore that is manifelt which was required to be proued. ~~ 


s 
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g T'he 14. T heoreme. The 14.Propofition. . 
If there be geuen the leaft number whom certayne prime numbers genen, 


D 
do meafure:no other prime number fhall meafure that nuber, befides thofe 
prime numbers geuen. ha l 


„= 4 r 7 as od 


VATAN pole that the leaf number whom thefe prime numbers B,C, Ddo meafure,be A. 

N i Then I fay that no other prime number befides B,C, D,meafureth A.‘ For sf ithe 
payee) pofible;let E being a prime number meafure Aand let E be none of thefe numbers - 
B,C,D. —And forafmuch as E meafus > ` ü tees 


m "T > , Demon freq 
veth Alef it meafure it by F. Wherfore -A u ccaccccuccecscuccucusetvcnses) > | tion leading te 
E mihipliene F producetth A. And B o ` . . an abfurditice 
thefe prime numbers B,C, D meafure C ... a 
A.Eut if two numbers multipliengthe D ..... 
one the other produce any number And ` 
if fome prime number meafure that Eo mmm 
which is produced, it fhallalfo meafure CF ~ 


one of thofe numbers which were put at ppa > 

the beginning (by the 3 2.0f the fenenth) Wherfore thofe numbers B,C, D, meafure one of 
thefe numbers E or F But they meafure not E for Esa prime number, and is not oneand ` 
the fame with any one of thefe numbers B,C, D. Wherfore they mesfure F being lefe then” 
A which is impofible. For Ais {uppofed ta be the leaft whom B,C,D, meafure. Wherefore 
no prime number befides B,C,D,meafureth A : which was required to be demonftrated. 
asus‘... +... Apropofitionadded by Campane. 
"n Ifrhere be iumbers how many foener in continual proportion being the leaft in that proportion: 
a number meafuring one of them , fhall be a number not prime to one of the two leaft numbers in that 

i proportion- i a $: i i } ĝi ` 
9 h : Suppofe that therebe numbers in continuali proportion how many focuer namely 4,B,C,D,E A ropoftsers 
¡Which let bethe leaft that haue the fame proportion with them: and let the two leat numbers in that added ie 
‘proportion be Fand G . 4nd lecfome number,as H meafurefome one ofthe numbers 4, £,C,D, E, ¢ ampane 
namely, C. Then I fay that H is a number not prime either to For G. Take(by the a.of the eight ) the i 
whee - three 
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et ube The ninth Booke. 
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the proportionof ato. o an -E Y E T E 

B ; which let be P, Q, y "ye X8 

R.and afterward fower ~- `N e ri i B a4, 
{by the fame)which let F.. Lis = 
be K,L.M,N: & foforn EH 3, pee ort m 
ward till you come to ` "G M 18 am 
the multitude of the i D 4 
numbers geuen t B,C; > ** lg SO ws Ta th ee -N o L T 
D,E,Now itis manifeft a: @ ` E 8r 


{by the demonftration 4 m. A l 
of the fecond ofthe eight) that F multiplyed by P,Q and R produceth K,L, M: and that F multiplyed 
‘by K,L,M,N produceth 4,8 ,C,D and forafmuch as H mealureth C: therfore H iseither to F or toM 
not prime( by the corollary of the.z2.of the feuenth added by Capane )Ifit be not prime ynto F: théis 
that manifeft which was required to be proued.Butif H be not prime ynto M.Thé fhal irnot be prime 
either to F or to R(by the fame corollary ). Ifagayne it be not prime ynto F, then is that proued which 
Was required. Butif it benot prime vnto-R,chen(by the fame corollary )fhaltitbe a number not prime 


_ ynfo. GG@which produceth R by thez.ofthe eight) bur G.is one of the two leatt numbers F or G which, 


are in the proportion of the numbers geuen at the beginning -4,B;.C, D, E. If therefore there be nume 
bers how many foener.&c.which was required to beproued. ° 


q Ube 1s.0beoreme. -© The 15. Propofition. 
` Ifthree numbers in continuall proportion be ithe leaft of. allnumbers that 

baue one and the fame proportion with them : enery two of them added toe 

gether fhall be prime to the third. i 


LEC. V ppofe that there be three uumbersin continual proportion A,B,C, being the left 
ay of all numbers that hane one and the {ame proportion with them: Thes I fay, that 


se 
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(4 etery two of thefe numbers A,B,C;added together, are prime to the third : name- 


As 


two of the leaftamumbers that hane one and the fame proportion with A,B,C, Cy let the fame 

be the numbers D E,andE F. ae Seer EAEN 
Now it is ssanifeft (by the fayd 35.Propofition)that D E multiplying him felfe produced 

A, and nsultiphing E F produced B, and moreouer E F multiplying him felfe produced C. : 
And fora{much as D E and E F are theteaft in that proportion, they are alfo prime the 

one to the other (by the 24.0f the feneuth).But `~. a Ai 

if two numbers be prime the one tothe other, Ais.. dute Boa rehen: 

then both of thé added together ,fhall be prime ne S A 

to either of thew (bythe 30. of thefenenth). D... E.... F. 

Wherefore the whole number D.F is prime to 
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either of thee nubers D E e7 E F. But D E alfo is prime vato E F WherforeD F&D E 
are prime vato E F Wherfore that which is produced af DF into DE; is(by the 26.0f the fe. 
ucth)prime vato EF But if two nubers be prime the oneto the other,that which is produced 
of the one of the into himfelfe,is prime to the other (by the 27. of the feweth). Wherfore that 
which ts produced of D F into D E, is prime to that which is produced of E F into himfelfe. 
But that which is produced of F D into D E, is the fquarenuber whichis produced of D E. 
into himfelfe together with that which is produced of DE into E F (by the 3.of the fecond}. 
Wherfore the [guare niiber which is produced of DE together with that which is produced of 
DE into E F,is primeto that which is produced of EF inte himfelf But that whichis prodw 
ted of D E into him felfe is the number Ac that which is produced of D'E into E F,ss the f 
zumberB: and that which is preduced of E F into himfelfe,is the number C.Wherefore the- 
iunbers A,B added together are prime unto C. - p o Da «0 nee 
i k, sit sai - Bythe ` 


of Euclides Elementet, Fol.2ig. 


By the Like demonftration alf may we B p eotteeeaae C EE ee s> an a 


proue, that the numbers B,C, are prite unto ne E T 

the number ANA im E A te n J CAD 
_ Now aijo] fay,that the numbers A,C, are prime unto the number B. Aei 
< For farafinuch as D F is prime to eitherof n sa / Le 
thefeD Eand BE: therefore that which 39° AON i C veci ce ete vines ra ll 

produced of D F into him felfi1s prime to that... Besse ea ae — 


ot 


which is produced of D E into E E. But that o3 Dss B oF... 
f . j * . aj F hi + 4 4 e %¥ a : s 
whichis produced of DF into him felfe, ise? > < 


gualltothe (guare numbers which are produced of D E and EF together with that nunsber 
which is produced of D E into E F ,twife (by the qof the fecond) -Wherefore the fquare nits 
bers which are produced of D E and E F together with that which is produced of D E into 
E F twife are prime to that which is produced of D E into E F. And by dinifion alfo(by the 
30.0f the fenenth) the {quare numbers produced of D.E and E F together with that which 
is produced of -D E into E F once are prime to that which is produced of D E into E F`. À. 
gaine (by the [are 3 0.0f the fenenth) the [quare nitbers produced of D E and E F,are prime 
to that which is produced of D E into. E F. But that which is produced of D E isto him felfe 
is A, and that which is produced of E F into him felfeisC, and that which is produced of 
D Eixte E Fis B. Wherefore the numbers A,C, Added together are prime unto the num- 
ber Bs which was required to be demonftrated. 


This latter-part of the demonftration which proueth that the numbers: A ‘& C are 
rime vnto B is fomewhat obfeurely put of Theor. And therefore I will here makeit 
dinner. a0 ree oo : mail aed tls j BE W : 

p ` ranha as either of the numbers D E,and E F is prime to the whole D F: (as hath before bene Demonffratds 
roued) therefore that which is produced of D.E into EF(which is the number B.)is prime vnto DF; ¢ to prone 

yi the z6.ofthe fenenth. Wherefore by the 27.0fthe fame that which is produced of D F into himfelfe 

{ which is the number compofed of A and-C and of the double of B by the 4. of the fecond )thall be pers Zande 

prime vnto B. Wherefore it followeth that the number compofed of A and C is prime vnto B.For ifa are bringe to 

number compofed of two numbers, be prime toone of the frd two'numbers,as here the number com Be k 

poled of A and C taken as one number and of the double of B, is prime vnto the double of B'then tke ”' 

two numbers whereof the number is compofed, namely , the number compoféd of A and C , and the 

double of B fhall be prime the one to the other(by the oof the feuenth). And therefore the number 

coimpofed of A and C fhall be prime to B taken once.For ifany number should meafure the two num- 

bers namely the number compofed of A and C,and the number B; it fhould alo meafure the number 

compefed of A and C,and'the double of B (by the 5. common fentence of the feuenzh) : whichis not’ 

poiible;for thacthey are proued'to be-prinie numbersy- 8246 F onat o $to 


hens 


that the name 


oon, Here haue added an ather demonfiration of the former. Propofition after Cami out 
pene, which praueth thatinnubers how matiy focuer, which isthere proued onely tou- _ 
ching threenumbers:: and thedemonftration {cemeth fomwhat more perfpicous then 


T heows demonttration. And thus he putteth the propofition. 


© Dfanmbers bow many foener being in continual proportion be the leaft that haue one e the fame 
proportion With thei: enery one of them fhalbe to the number compofed of the vest pine. re, 
`- Suppofe thatchere be numbers in continual! preportion how many foeuer -and the leaft in: Demonffra- 
their propor tion:namely, 4,B,C,)).Then I fay that euery one of them, as for exaniple firftD , is prime tion leading te 
to the number compofed of the rett,namely,of 4,8,C.For ifit be not,let fome ntinbersnamely E meg b ie 
{ure D,and the number compofed-of 4,8; €. Take the two leaft numbers in che fame proportion thar: “ th abfurastite 


A,B,C, Dare ( by the 3s.ofthe feuench. ) which let ‘ ee me Ai 

be F,G..ind forafmuch as E meafureth one of thefe m ale: 
‘number «4,B,C, D, the fame E fhalbe a number not F a ner? B 

prime either to F or to G(by the prapofition before... 3 So. I ms > 


added by Campane after the 14, propofition wher 
fore fome number fhal! meafure E and one of thefe 


G e r z ) m L 1% 
pumbets For 6 rwiiith let be Hand forafintichas ~ ` l : ol 


K fone weeen 
pi . 


Ferheafereth Eyiethallalfo meafure D,whielynume? eiii e - n : Dag 
ber D the number E alfo meafureth ( by thes. com- Ee AE DAR GGE 

mon fentence of the feuenth),Morcouer forafmuch A > Da 
ey by fuppofition) meafureth one of thefe nume H 5 E 


pars. 


Demonfira- 
ow, 


Oy 


The ninth Booke ia 


bers F or G,the fame H thall meafure all the meanes betwene A and D by the fame comon fentéce.Fot 
either of thefe numbers For G produceth all the meanes by the next aumbers in continuall proporti- 
on and in the fame proportion with them (as by L,IṣK) by the fecond of the eight . Agayne foraimuch. 


‘as H meafureth E,which(by fuppofition )meafureth the whole A, B, C: the fame H {hall alfo meafure 


the whole A,B, C (by thetorefayd common fentence) and it meafureth the part taken away , namely, 
the meanes B;C(as it hath bene proned)wherefore it alfo méafurerh che refidue A(by the 4.common 
Sentence ofthe feuenth) wherefore H meafureth the extreames D and A , which are prime the one to 
the other(by the 3 .of the eight)which wereabfurd.. Wherefore Disa number prime to the number, 


‘compofed of the reft,namely,of A,B,C. 


Secondly I fay that this‘s fo in euery one of them:namely that C is a prime number to the num- 
ber compofed of A,B,D.For ifnot,then as before let E meafure C,and the number compofed of A,B, 
D: which E fhalbe a number not prime either to For to G ( by the former propofition added by Cam- 
pane )whe reforelet H meafurethem.And forafmuch as H meafureth Z,it {hall alfo meafure the whole 
A,B,C, D whom E meafureth . And forafmuch as H meafureth onè of thefe numbers F or G, it fhall 
meafure one of the extreames.A er D: which are produced of F or G(by the fecond of the eight)ifthey 
be multipl ed into’ the meanes Lor K.And moreouer the fame H fhall meafure the meames, B C ( by 
the s.common fentence of the feuenth )when as by fuppofition it meafureth either F or G.which mea- 
fure B,C(by the fecond of the eight). But the fame H meafureth the whole A,B,C, D as we haue pro- 
‘ued,for that it meafureth E.Wherefore it {hall alfo meafure the refidue, namely ,the number compofed 
-ofthe extreames A and D (by the 4.common fentence of the feuenth ) . And it meafureth one of thefe 
AorD (for it meafureth one of thefe F orG which produce A and D ) wherefore the fame H fhall 
meafure one of thefe A or D and alfo the other of them(by the former common fentence )which num 
bers A and D are by the 3.of the eight prime the one to the other. Which were abfurd . This may alfo 


“be proued in euery one of thefe numbers A,B,C,D . Wherefore no‘number fhall meafure one of thefe 


numbers A,B,C, D and the number compofed of the reft. Wherefore they are prime the one to the o- 
‘ther: If therefore numbers how many foeuer.8ec: which was required to be proued. : 


Hereas Ipromifed, I haue added Campanes demonftrations of thofe Propofitionsin 
numbers, which Exciide in the fecond booke demonftratedin lines , And thatin thys 
place fo mach the rather, for that Theos as we fee in the demonftration of the 15. Pro» 
pofition feémeth to alledge the 3.& 4.Propofition of the fecond boke: which although 
een ae onely, yetas we there declared and proued, are they true alfo in 
mumbers, i at = l 


"ay The fir Propofition added by Campane, 


T hat number which ss produced cf the multiplication of one number into numbers how many foa 
ener: is equall to that nunsber Which is produced of the multiplication of the fame number into 


the number compofed of them. . ` 


This proueth that in numbers which the firft of the fecond proued touching lines. Suppofe 
that the number A being multiplyed into the number B,and into the number C, and into the number 
D, doo produce the numbers E, F and G «Then I fay thatthe number produced of A multiplyed into 
the number compofed of B,Cjand Dis equall to the number compofed of E,F,and G. For by the cons 
perle of the definition ofa number multiplyed , whatpart vnitie isof A, the felfe ame partis B of By 
and C of F,andalfo DofG. Wherefore - ` AL 


by the 5.of the feuenth what part vnitie ` i] f a a 

is of A, the felfe ame partis thenum- B.e TE R: Do 
bercompofed of B,C,and D,ofthenum - ner earnest prem erences af 
ber compofed of E,F,and G. Wherfore . = : -. ee Ae E. 
by the AR E that whichis produ» -35 a 2 aasde V 
ced of A into the numbercompofedof . Ee.esse OB acececee Guuesorosoe 
B,C,D, is equall tothe number compo-.. A A A a 

fed of E, F, G : which was required to onae cotecnecsorcorsorocoaee “e 

be proued. 5 


AF æ The fecond Propofition. 

That samber which is produced of the multiplication of numbers how many foener inte A 

Ger: is equallto that number Which is producedof the multiplication ofthe number compofedof ` 

ehem into the fame number. A k b pa 
rä A seed xen e 


of Euclides Elementess Fol.220. 


This is the conuerfe of the former; Asif the numbers B arid Gand D multiplyed into the number 
4 doo produce the numbersEandFandG, ~ i 


Then the number compofed o£B,C,D, mulz ,. B see | Co sere, p  Disewee 
tiplyed into the number 7 fhall produce the ~ ot eA LE came ee f. 


fim ber compofedoFthe timbers EY PYG) Basie Beccles TG eee TT 
Which thing is eafly proued by the 16.ofthe Te Ten a I ke 01D One 3 
‘feuenth and by the former propofition. 
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T hat number which is produced. of the multiplication of numbers bow many foener into other 


* 9 umbers how marty foever, #8 equallto that number which is produced of the multiplication of > . 


2 ` the number compofed of thofé firft numbers, into the number compofed of theft latter numbers. | 
wate 2 rowa - a ae ry af Whee te SE kee ale ae. Thee See 
aA fee ieee i, LO ie CRAY vedi = ied. | OR = T wf 
nt  Asifthe numbers A,B,C doo multiply the numbers D,E,F,¢ch onie eche other; and if the num- 
ie ap ae eS ee ee i Si E KN i ie. i w. i 
bers produced be added together, Then Lfay that theii 0 a o a N oa 
number compofed of the numbers ‘produced is equallio  “A‘.. O BUSTO "ee 
the number produced of the number compofed of the, D.... E .sceee F scccceee 
numbers A, B, Cinto the numberéompoled: ofthe num=:. ~.i! 7 
bers D,E,F. For by the former propofitié that which is produced of the number compofed of A,B,C 
into-D is equall to thatwhichis produced of euery one of the fayd numbersinto D : and by the fame 
reafon that which is produced of thenumber compofed of A,B,C into E,is. equal to that whichis pro- 
‘duced of every one of the fayd numbers into E:and fo likewife that which is produced of the number 
compofed of ‘A;B,C into F is equall to that which is produced of euery one of the fayd numbers into 
F. But by the firft of thefe propofitions that which is produced of the number compofed of thefe num 
‘bers A;B, into éuery one of thefe numbers D, E,F is equall to that which is produced of thé number 
scompofed into the number compofed : wherefore that is manifeft which was required to be proud. ~, 


i mey A. 


eee ss “iin J 


a sehen pete e eua he fourth’ Propofition.. - oath. 
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‘Uf anumber be denided into partes how many focuers that niiber which is fe of the whole 
:- unto him felfe, is:equallto that unmber.which is produced of the fame num 


“a er into all his partes. 
wrob (to pee pel aa E dtl Ue tL eee od ee ee Cyd]: 
223 "This proueth inaumbers that which the fecond.of the fecond proued inlines. Asifthe number 
Abe deuided into;the numbers anl Cand D Then Piia n hore 0 Oh fly oe Fi 
fay that that which is produced of 4 into himfelfe ,is¢—. i cisoci aA lebacsvece. 0 oi n 
quall to that which is produced of 4 into all the fayd num B.. G boc D.... 
bersB,C, and D. For putting the number£_equalltothe :-- ER ese 

number A ,it is manifeft by the firft of theft propofitions `> |.” 

that that whichis produced of E into A, is equall to that which is produced of E into all the partes of 
*ABut by.the common entérice thatwhich is produced ef Einto A is equal'to that which is produced 
S£ A into himfelfe: and that. which is produced ofE into the partes of A is equall to that whichis pro~ 
duced of A into the felfe fame partes, Wherefore thatis manifett which was required to be proued, ` 
~~ Sat GS AL 2 Ye BO hehe. sh ute E aa PT 3 whaler yd ea i auc. _ eaten Oe i > i 

> q] The fift Propofition. i 

aidea T esail grids: cy hencoeg ias clits i h e a 7 
sie Ifanumber.bedenidedinto two partes: that which is produced of the Whole into one of the partes, 
ati “asequalito thatcwhich is produced of the felfe fame part into him felfe,and into the ot 
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orfas o Wen ee: og EET 

ee EE EE a E E wy ; Po 7 q 
net «this plored numbers that which in the 3.of the fecond was proued in lines.For let the num- 
aber A he deuided into the numbers Band C . Then Thy that that whichis“) 1; ai 
graduesd ofA ino Cais equall to that. which is produced of Cinto him- > C- "A’......4, > 
elfeandinto B For by che'xs-of the fetenth , that which isproducedof A* “Biss: Cheel a] 
into Cis equall to that which is produced of C into A. Now then put the D wie 


fore forafmuehyas:thac whichis produced of Dinto:A‘and into Band into Ciis ‘equall.co. that which is 


produced of Cintoe A,and into B,and-into himfelfe sby realon of the equalitieofC and D:thatis ma- 
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` ced of 8 Dinto.D 4 ( for 4 Cand C Bare equal ) wherefore the quare of CD exceedeth thar which is 


ee 


Bary 


miriga vig 
pes ie 4 
eet tee x 
‘t 
ay + i t 
34 


abdik “on s. teni T. Bo 
SAMAR TheninthBooke:® + 


Te EEE a ay The fixt Propofitiòom =“ of io iero o T 
a eR 9 ee oe ecib Yh 


fie b EE Sido 
This proucth in numbers that which the fourth of the fecond proued touching lines. As ifthe 
number A be deuided into the numbers B'and-C. Then 1 fayette A. , 
that which is produced of A into himfelfis equal to that which ig i 
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ette E E 
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produced of B into himfelfe,and of C into himfelfe , and of Binto» -= arabia T 
C owile.For by the 4 of thefe propofitions,that which is produced of A into himfelfe, is equall co that 
which is produced of A into B , and into C.But that which is produced of A into B , is equall to thae 
which is produced of B into himfelfe and into © ( by the former propofition) -And by the fame thae 
which is produced of A into C is equall to that which is produced of C into himfelfe and into B . And 
forafmuch as that Which ‘is produced of C into B is equal to that Which is produced of Bintd C by 


the 16.0f the feuenth, it is manifeft that thatis true which was required to be proud,“ 
e... H sa m i kay n? adi fF EEE LA T l E? yor + N 7.4 oP Th a 
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(The feuenth Propolitions o: siia nio 8 Ao ariwa 
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The number be deuided into two equall partes © into two unequalt partes : that Which is produ- 


ened or, the greater of thé vnequall partes into the lefe, together With the fquare năber of the num- 
csu Beret betmene sis equall tothe fquare nuuaber produced of the halfe of the whole" 
ee E 3 TPA hc ; 
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cod This proueth.im numbers thatwhich thes. ofthe fecond proued in lines. As if the number 


.AB bedeuided into two equall numbers; which let be A C,ind CBzand alfo in two vnequal numbers 


namely,A D and DB,of whichlet AD be the greater, and A c D B 

D B thedefle. Then 1 fay that that which is produced of\the n 0e ae aoe 
whole A D into DB together with the fquare number of CD is equall to the gure number of C By 
For by the former propofitié the {quare of C B is equall to the fuas of CDand to the {quare of D B, 
‘and to that which is produced of B D into C D'twife: But that which is produced of 2 D ints himfelfe 


-andinto C D is equall to that whichis produced of B D into- C Biby the firft'of thefe propofitions,and 


therefore vnto that whichis produced of B D into AC. Wherefore that which is produced of B D into 
hiniflfe and into C D twifeis equal! reithat which is produced of BD.into AD. Wherefore by the 
fame the fquare of C Z exceedeth that which is produced of BD into AD by.the fquare of CD: wher- 
fore that is manifelt which-was required tobe proued. i! or: s io i! yha de eae 
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229 fa number bedenided into two equall partes, andif unto it:be added: another nuneber : that 

-9:3 hich is produced of the multiplication of the whole being compoféd into the number added, ton 

gether With the fauate of the halfe, ssequallto the fquare of the-numsber compofed of the halfe 
andthe number added. J svi eam 
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This proueth in numbers that which the 6. of the fecond proued touching lines.For fuppofe thag 

thenimben4 B te deuidéd into equallnumbers:, whieh: let beurc -and Cw >and vnto-it.adde the 

‘number 2 D...Then1 fay ; thac that which is produced ofthe whole 2 into D8 together with the 


{quare of 8 C,is equall to the {quare of C D.For by the6.ofthefe ` ec... Ta oD 


-propofitids the fquare of C D is equal to the fquare of D B,& to 


the {quare of 8 C,andto that which is produced of D Binto 8C rwife, But by the 1.0f thefe propofiti- 


ons,that which is produced of 2 D into himfelfe and into 8 twife is equall to that which is produ 
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zi fh ainumber be denided intorwe partes: that which is produced of: the whole number into him 
-n Seite together with thar Which is produced of one of the partes into him felfsis equal tothat which E 
is preduced of the Whole into the fayd part swift together with that Which tsproduced ofthe other 
part inte hinsfelfe. ` i ; oa a 
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of Euclides Elementes. ~~ Fol.2z2.t. 


«| This prouech in numbers that which the 7. ofthe fecond proued.in lines . For let the number.4 
be denided into the numbers Zand D . Then I fay. that the fquare of -4 together with the {quare of D 
is equall to that whichis produced of.4 into D twife together with the; -A nP 
fquare of 2 . For ‘itis maniféft by the 6. of thefe propofitions that the 6) Bw 
fquare of 4 is equall to the fquares of and D together with that which © ~ **"""* ae’. KY 
is produced of Z into D twife . Wherefore the fquare of 4 together with the {quare of D , is equall to 
two {quares of D, and to'that which is produced of D into B twife together with the fquare of 2, But 
by the firft of thefe propofitions two,fquares of D „and that which is produced of D into Bitwife is e- 
quall to that which is produced of D into 4 twife.Wherfore that which is produced of D into 4 twife 
together with the {quare of B,is equall to the {quare of 4 together with the {quare of D: wherfore that’ 
is manifelt which was required to be proued. aN : E : 

q Theto.propofition. ~~ 
_ Lf anumber be deuided into two partes and unto it be added anumber equall to one of the parts: 
the fquare of the whole number compofed,is equall tothe quadruple of that which is produced of 
the firft number into the number added together with the {quare of the other part. 
“This proueth in numbers, that which the 8.of the fecond proued in lines. Suppofe that the num- 
ber_.4 B be denided into the numbers -4C and C 8,vnto which pa I A "E o 
adde the number 8 D, which let be equali to the number C B. ae 

Then I fay that the {quare of the whole number compofed,namely,.4 D,is equall to that which is pro- 
duced of 4 B iuto B D fower times together with the {quare of 4C. For by the 6.of thefe propofitions 
the fquare of 4 D,is equall to the fquare 4 B and to the fquare of B D together with that which is pro- 
duced of 4 B into. 8 D-twife.And forafmuch as the fquare of B D is equal to the fquare C 8:therfore the 
{quare of 4 D hall be equallto the {quate of 4 B and to thefquare of C & together with that which is 
produced of 4 8 into B D twife . But by the former propofition the {quare of 4B together with the 
fquare of C B,is equali to the fquare of 4 C together with that which is produced of 42 into BC twife 
wherfore the fquare of 4 D is equal to that which is produced of .4 B into B D twife,and to that which 
is produced of 4-2 into 8 C twife together with the {quare of .4 C.And for that that which is produced 
of 4 B into B Cis equallto that which is produced of 4 B into 8 D, therefore is that manifeit -which 
was required to be proued. - 


` 


~ #& The 11.propofition. 


Uf anum ber be denided into two equall partes , ele exam unequal partes: the fqnares of the 
two unequall partes taken together are double to the (quare of the halfe , and tothe fquare of the 
excefe of the greater part abone the le(ve,the fayd two /quares being added together. 
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g This proneth in numbers that which the 9. of the fecond proued in lines . For fuppofe that the 


number 4 B be deuided into two equall partes:which let be 4C and C B,and into two vnequall parts, 
which let be.4D and D 8.Then fay.that the fquares of the two numbers 4 D & D B, taken together, 
are double to the two {quares of the two numbers .4 C and C D, taken together. For by the 6. of thefe 
propofitions the {quare of 4 D is equallto the fquares of A aa; 
4C and C D, andto that which is produced of.4 Cinto C D: : s 
twife.And forafmuchas the fquare of 4 C is equai to the fquare of C B, the fquare of 4 D thal be equall 
to the fquare of B C & to the fquare of C D together with that which is produced of £ C into C D twife. 


ee ee C een D eee l B 
Wherefore the fquare of -4 D together with the fquare of B D,is equall to the fquare of 8 C, and to the 


{quare of C D and to that which is produced of 2 C into C D twife together with the {quare of BD.But - 


that which is produced of £ Cinto C D twife together with the {quare of 8 D, is equall to the fquare of 
BC and to the fquare of C D by the g. of thefe propofitions. Wherfore the {quares of the two numbers 
Dand D Bare equall to the {quarés of the two numbers 8 Cand C D,taken twife. And therefore the 
fquares of the twonumbers 4 D and D Bare double to the fquares of the two numbers 8 Cand CD; 
that is 4 C and € D(for the numbers 4C and & C are by fuppofition equall) wherforethat is manifeft 
which was required to be proved. oe co eh eral 


Y N 3 The 12.propofition. 

If a number be denided into two equall partes and unté it be added an other number : the Square 
~ of the whole number compofed together with the {quare of the number added,is double tothe 
~ Square of the halfe , together with the fguare of the number compofed of the halfe and the num- 
K BB.ij. This 
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This proueth in numbersthat which the 10.0f the fecond proued in lines. Suppofe that the num- 
ber 4 B.:be deuided into two equall numbers 4C and CB: and ynto itadde the number B Dy Then È 
fay thatthe {quare of 4 D together with the {quare of B D,is Ve ty ee ee 
double to the {quare of 4C together with the fquareof u Ater et “teers ke i 
CD. For forafmuch as the number C D is deuided into two partes, and ynto it is added the 
number .4.¢ which is equall.to one of the partes (namely, to CZ) therefore by the 10: -0f thefe 
propofitions , the {quare of 4 D is equall:to that whichis produced of CD into C.4 foure times tor 
gether with the {quare of B D. And forafmuchas 4 Cis equalltocC B, therefore the fquare of 4D, 
is equall to that which is produced of D Cinto GB fowertimes together with the fyuare of 8 D.Wher- 
fore the{quare of 4-D together with the fquare of D B,is equall to that whichis produced of D C into 
C B fower times together with two {quares of BD. Butby the 9. of thefe.propofitions,that which is 
produced of D Cinto C B fower times together with two fquares of 8 D is double to the fquare of C D 
together with the {quare of c B (for the {quare of C D togetherwith the fquare of C B is equal to that 


which is produced of D C into C B` twife together with one quare of C B) . Wherefore forafmuch as 
the fquare of C B is equall to the fquare of .4C,thatis manifett: which was required to be prouéd. -` 
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It is impoffible to deuide a number in fach forte : that that which is contayned vader the whole 
` “andone of the partes fhall be equalltothe square of the other part, i 


ie t 


- That which'the 1r.ofthe fecond taught to be doone inlinesis kere proued to be impoffibleto 
be doone in numbers.For fuppofe that there bea number wharfoeuer namely 4B . Thea I fay, thatic 
isimpofible to deuideitin fuch fortas.is required in the propofition . For fo fhould it be deuided ace 
cording to a proportien having a meane-and two €X- Nowa c E pi- gei 
treames.Batifit bepofitble, letthe number AB befo ttrt ‘an al i mag 
deuided in C.Andas A Bis to B C,fo let B C beto C 4.Wherefore A C fhall be lefe then CB . Now 
then take away from CB a number equall to A C which let be C D, And forafmuch as the proportion 
of the whole AB to the whole B C,is as thie proportion of the part taken away from A B, namely,B C. 
to the part takeni‘away trem B C,namely,€ D: therefore the proportion of the refidue of A B, namely, 
AC,to the refidue of B.C,namely,to B D,isas the proportion of the whole A B to the whole BC (by 


the 11.0f the feuenth ). Wherefore B Cisto C D,asC Dis to DB. Wherfore € Dis greater then D B, 


Wherefore fubtrahing D E outofC D,fo that let D E be equall to DB : the proportion of BC toC D 
is as the proportié of C D to DE. Wherfore the refidue of C B,namely,D B,fhal be to the refidue of C 
D,namely,to CE,as the proportion of the whole Z C to the whole C D.W herfore C E may be fubtras 
hed out of ED: wherforethere fhalbe no end of this fubtraétion: which is impoffible. 


iage q The 16.T heoreme: - The 16. Propofitioni i: > mi 


Lf two numbers be prime theone to the other the fecond fhallnot be to any 
"other uumber,as the firftis to the fecond. = 
X Fppofe that thefetwo numbers A and B be prime the one tothe other. Then! 
OX (ay that B is not Fo any other nüber as A is to B.For if it be pofsible,as Ais to B, 
> SX Jolet B Le to C.Now A and B are prime numbers yea they are prime and the left 
LAX by the 23 of the fenenth. But (by the z1 .of the feuenth) the leaft meafure the 
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-numbers that hane one and the [ame proportion with them equally the 


antecedent the antecedent and the confequent the confequent. Where- A nssss 
‘fore the antecedent A,meafureththeantecedent B, andit meafureth. B. ..seeses 
alfo it felfe Wherfore A meafureth thefe numbers A cp B being prime C —— 
‘the one to the other which is impofible Wherfore as Aisto B, fois not 

B toC : which was required to be proued. 


q The 17. T heoreme. The 17. Propofitio.. ~ ~ 


`- Ef there be numbers in continnall proportion how many foeuer and if theyr 
a 1 ee pe extremes 


) of Euclides Elemente. | Folr2. 
c extremés be primethe*one' to thé. other ` ihe lefse fall not’ be to any other 
-number as the firft is tothe fecond ee ne ee 
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pale that there be thefe numbers in. continual. proportiopA,B,C,D,and let : 
XN their extremes A and D be prime thé ove to the other.T hen I fay that Dis not, 

KX (XQ) +0 any other number as Ais to B.For if it be pofableyas A isto B, folet D be to 
ATES E Wherfore alteryately by the 13.0f the fenenth;as Ais toD fois Bto E. Ent 


Aand D are prime, yea they ave prime and Dener 2A 
the least But the least numbers(bythe 21-0f A veeseese 2 cal tion leading to 
the fenenthy meafnre the numbers that hite ™ BS ov... T ats abjurdiie. 
one and the fame proportio with themequale C SEVE T AS 
ly the antecedent the antecedent andthecon D....... nod ike: Se a 
fequent Wherefore thé antecedent A meafa C E m= ` "AN we) 
«Feth the antecedent B but as AistoBfoisB oS a nm 
to CWherfore B alfo meafureth Cv herfore A alfo meafureth C (by' the 5.comms fentence 
of the fenenth)and foralmuch as Bis to C,fo is C to D,but B meafureth CIV herfore C mea- 
fureth D Bit A meafureth CWherfore A alfo meafureth D by the fame common fentence, 
and it alf{o-meafureth it felfe: Wherefore’ A meafureth thefe numbers A and D being prime 
the one to the other which is impofible.Wherfore D is not to any other number as A is to BY 
which wasrequired to be pronedi = a ad = 
q The 18. T heoreme. The 18. Propofition. 
T'wonumbers being geuen, to fearche out if it be pofsible athirdnumber =, 
in proportion with them. ai es uss i a ays : 
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Frega r ppofe that theinio numbers genen be Aand Bilt is required to fearche out if it be. 

| an ay ofstble athivd Humber, proportionallwiththem.Now A,B are either prime thècne 

ila went) to the other or not prime.lf they be prime,then (by the.r6.of the ninth) it is mani- Three cafes 

nifest that it is impoffible to finde out athird number proportional with them.But now fap- i 2 is propofie 

pofe that A B be not prime the one to the other:-And let È multipliene himfelfe produce C. The fr cafe 
Now A either meafureth C,ormealureth it not: Eirft,let it meafureit and that by D Wher- i 
fore A multiplieng D.produceth > ee een i | = F 

` C.But-Balfomultiplieng-himlelf Ansci ni o em pe fecon 
produced C. Hi that whith Bèosise” oat TEE Late gait ; = 

. is friduced ofA into D, isègualp spam. : 

; to that whichis produced of Bina, 0°) nn 
to himfelfe. Wherefore(by thefe- A. 
condplrtafshens. ofie ih) +. N.. aaa. ph Meal 
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as Ais to B fois B to DWherfore k 
unto thefe numbers A,B is found 
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out a third nymber in proportion... °° soe a 
namely, D. TAS... Deceit © 
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meafure Cr, Then Tfaythat itis 
imeafure Ce, Then Kay that: it-is si meet e 


inmpofibleto finde out a third nite 

berin proportion with thefe BUBBA. ecu: sue vay yO hs ween 

kers A,B: For if at be pofable, let there befovudaut {uch a number, and let the fame be D. 
ae. BB iy. Wherefore 


But now {uppofethat Adonot B... 
a 
C 


u e oe 5 
[eo vee tony By =? -_ ' 
CON EN Te ome mete o's NG 
5 a 


Diners cafes 
"ent this propofi- 


ZLA 


The firft cafe. 


The fecond 
66fe. 


The third 
cafes 


f i sll with the Ea y N. i 


CERT] The ninth Boske i 


Wherforethat which is produced of A into Dis a to thatiwvhich is produced of B into 


himfelfe, but that which is produced of B into him 


of A into D is equall-unto È. Wherfore A multiplieng D 
reth C by D.But it is fuppofed alfo not to meafure it whic 


elfeis C.Wherfore that which is produced 
sy GC Wherefore A meafu- 


is impofible Wherefore it is not 
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Pe repe that the three ami eee te? A,B, c. Itis e to err oit ‘if ji 
be pof ible a fourth number proportionall oo them.Now A, B,C,arée either i in 
S pcontingall proportion and theirextremes A,C.are prime. the one to the. other: Or. 


eke | they arcnet in continual proportion and their extremes arè yet prime the OnE, 
to ie other. or they arein to; atinuall proportionand their ‘extremes are not primet the one to- 
the other:er't ‘bey are: neither 1 in continuall siraparsion , nor their extresnes are prime the one: 


to the other. s, 
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TFA, B,C, bein con n i jr opor ier their exty eits se primeth the. one to the others 
it is manifest (by the 17 af the Mad wa it is aah to di outa ATA number pa 
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toys Bit HOW. ,againe fuppofe ee. B, Gy en Ik 8 oe vere of . Pi Re Eda i's : 


continual pr oportionand let A and C notbe -Bues u= eea S AS: 
prime the one to the other. T hen Lfay. that it...-C.... Pe a PE Eep 
as pofible to finde out a fourth number pro- E oseca vii sage Ee Ti e ie 
portionall with thers.F or let B multiplieng:G . .. D 216 a 
í pr oduce.D. Now cA either meafureth D, or: at 
5 “neafureth it not.Firft let it meafure issand that by E. Whirfore A walie E meer 
~ ty But B alfo multiplieng C produced D Wherfore that whit is prodisced of AE is equal to: 


Bee 
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that whichis produced of BC: wherforet in what proportio Aisto Bin} y faimei is C to E. Wher 
Aik cvs is =i oia buta pori aiai 13 sproportionall z with “thife ens bers 2 A,B,Gs 
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ow But now fuppofe that Ado'nok mexfure D-T hen Efay that it ts wor pofablé to fide out ia 
fourth namber pih with thefe numbers A,B, C: For if it be pofble, let therebe 


l BB ity. Suppofe 


found fuch a number dind let the fame beE.Wherfore that which is produced of A into E i l 
is equall to that whichis produced of Binto'C.-But that which is produced of BintoG is De . 
Vitherfore that which is produced of A into Eis equall unto D. Wherefore ‘A multivlieng E\ 
produced D,wherfore A meafureth D but it alfo meafureth it not which is impofible Wher’ 
fore itis impofible to finde out a fourth number propertionell, with thefe numbers A,B,C, 
whenfoener A meafureth not Da © x, Se a A “iy? 
But now fuppofe _- The fourth 
that d Blo panei Wid) xis A ng Coma A a atte. ¢4fe, 
ther in continuall B ..eve.liecces os ee AT . 
proportio neither ah GA. 26 alk? sone... hore. A. et oe... 
primetheonetothe D1355 ih Bo: i aes ee 
other And let B mul i ne a m 
siplieng C produce D.And in like [orte may we proue that if A domeafure D itis poffible ta, 
fide out a fourth number proportionall with them But if st do not meafure D,theisit vni 
poffible : which was required to be proued. miera = 
q. The 20. Theoreme. - The zo. Propafition. i 
Prine numbers bemg genen bow many 'foener there may be geuen more 
bers.. ST T 
that the prime numbers genen bes A; B,C. Then I Jay, that ther€ ar? Tonea fer in j 
ct more prime numbers befides A,B,C. Take (by the 38.of the fenenth) the left shis Propofia 
number whom thee numbers A,B,C me 1 A let the fame be DE. tion. 
Bee) And unto D:E adde vnitie D F Ng EF isesher a prime number or not. 
Firfi let it. be'a prime number;then-are,therefound: © ed The frft cafe 
thefe prime numbers A,B,C,and EF more inmeli- A.C > 0 S i 
syde then the prime numbers fef genen A,B,C... > Bari Tiefen 
Bat nos (Pppilithar EF bese Vim HGR Cire bone; Nesdgass tie FA tafe 
forme prime nuraber meafureth it (by the 24. ofthefe-. Etre DaF 
wench): Leta prime aimsber mitafure it, namely, G. G Er cic c cece cseseeees 
Then I fay ,that G is none of thee numbers A,B,C.For pi at!” Ae 
if G be one and the fame mith any, af. the{e_A,B,C But. A,B,C ,meafure the nitber D E-whers 
ore G alfo meafureth D-E + and it alfo meafureth the whole E F WhereforeG being anum- 
ber {hall meafure the refidue D E bein ig vnitie : whichis impofible . Wherefore Gis not one 
and the fame with any of thefe prime numbers A,B,C : and it is alfo fuppofed ta be a prime 
namber. Wherefore there are found thefè prime numbers A,B,C,G,being more in multitude 
shen the prime numbers genen A,B Ge which was required to be demonfirate i 
MORIA SANS ABA VERA SA A Corollary. Ree the 
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TAY ppofe that the[é euin numbers AB, BC, GD; and D E , be-added together. 
Then I fay,that the whole number, namely;/A- E, is an eucn number For foraf: - 


Demonfire- much as enery one of thefe numbers AB,BC,CD,and DE, is an enen nim- 
tione LLK ber therefore ery one of them hath an we Where the whole AE alfo 
hath an An halfe . ‘But an enen. 
aumber ( by the definition yis 227 hom Leg tee eda i eet: 
thatwhich may bedenided in-! 0. SA Bia ctv C i Deve BO 
to two equali partes. . Where- p= a rae: an 
irel  . fore AE isan exen number: ; l -S l 
. go which was required to be proued. A ee 5, E ATRET Y ET 
q Uhbe.22. TER ahi 22, Eroii api 
SR odde-numbers-how man ry foener he added Mme, on a their maltitide > 
be enen the whole alfo fhall bee enen. e a. 
PES 
a “poe whit Wife odde phe ABB C Diya D t, being es ener in y multitude, 
as beadded together’ T hen I fis that the PG A E is an enen number « For - foraf- 
a) 1! much as exery one of thefe numbers AB,B CC D, and D E, isan “gdde number,’ 
7 take awe vnitte frome- — ot a. s 
Demonfira- w one of celan alegre * sili 1 ae 
tiot, remayneth of euery one Of the A rsree Bisers, CrrseeereeDisescsserreiE 
AEn ng ber Wherefore e Ie VSO Me ETE whina 
they all added together , are . TTAN. TH 


(by the 21. 0f the ninth) an enen number : and the multitude of she unities ia, gs is 
eet ese Wh her efor, e the Uik A is inenen pa po ol was i ae to be re t 
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NG wie, Vppofe that thefe olde numbers, A} B BC and c D as nee on SR be n 

: jii together T hen Tfay that ihe: whole ADisan z odde. number. Take « away from G 

ù S Ne D,vaitie DÈ miifa that which remain a Fi is. an enen number, But A ra 
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ode namber : which was as required} 7 be eproned. 


An 
yi MT ee 


Demonfira~ 


fione 


ra es 
oS ae eee ANN: ONIES pe wo 
m 
Ti wreg `~ 


» AY 
Cate a. BAS E iii YEN 
x, 


gI $ 
AERE r sth pe ae MA 
ponsi S Fi we NM, aps 


ee tS 


Sy Fhe. oe MELA sa- phy ys Propels tion. 
If from an enen number be take-away an enen number, that which remate 
neth k be an euen number. 
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Lor Roem a’ opoft that A y B Blea anenen ye ne and [from vu 
D “ittake aay an enen number CB. Theat faye ART... 
<I shat that which remayneth, namely, ACisan an 

Lia ewer number. For foraloencbas A Bis ath Ww ghar an eu T 
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enen number it bath an halfe,and by the fame reafon alfo B.C hath ai halfe: Wherfore the 
 refidue C A hath awhalfeWherfore AC isan encen number + which was required to be de~ 
monfirated. Ca WO idyla S ee w r PTa A 
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Seales ag The 2s. Theoveme. “> Bheas:Propofition: . 


neth [hall be an odde number: 


ey | ffrom an eren number be taken awaj an odde number, that “which remai«: 


BLES Vppofe that A B be an euen number , and 
AES y take away from it BC an odde number. 


number :T ake away from B C vnitie C D.Wherfore 

D Bis anenen number. And AB alfois an enen 

number wherefore therefidue A D is an enen num- = 
ber(by the former propofition) But C D which is unitie,bcing taken away from the enen nike 
ker A D maketh the refidue AC anodde number : which was required to be proued. . 


y The 26.0 heoreme. § The 26.Propofition. 


. Uf from an odde number betaken away an odde number, that ‘which ree 
— mayneth fhall be an enen number. = i i 


ET ppo erhat AB beanodde number, and from it 

Ð take awayan oddenumberBC.T hel fay thatthe Anen C oseeee DB 
refidue C A ts an cuen number. For forafmuch as — 
odde nuraber takeaway from itvnitie B D.Wherfore therefidue A D is entn. And 
sythe fame reafon C D is an euen number : wherfore the refidue C Ais an enen number (by 


of 


the 24.0f this booke) : which was required to be proned. 
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q The 27. T heoreme. ` The 27.Propofition. 


~~ If from an odde number be taken away an enen number the refidue fhall be 
an odde number. | 


AV ppofe that AB bean odde number, and from it 

Gai take away an euen number BC.ThenLfay thatthe A.D sis. Csi B 

ea lrefidue C Aisan odde number. Take away fro AB 4 

vnitie A D.Wherfore the refidue D Bis an eut number, CF 

2 Cis (by {uppofition) euen Wherfore the refidueC D is an euen number. Wherefore D A 
which is unitie,beyng added unto C D which is an enen number maketh the whole AC an 
adde'‘number : which was required to be proued. | | e 
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Ifan odde number multiplieng an euen number produce any namber, the 
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number produced [hall be an euen number. 
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PAZA ppole that A being an odde. numbermaltiplieng Bo Cosson ri 
being an enen number, da produce thonumberC.Then B.... 
I fay that C is an enen number. For forafmuchas A A... 
š multiplieng B produced C therfore C is compofed of fo 
many numbers eqsall vato Bas there bein vnities in A.But Bis an enen nitber: wherforeC 
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SOM, 


g Ube 29. T beoreme, _ T'he 29. Propofition. 


ics.» [fan odde number multiplying an odde number produce any number , the 
À ~~ number produced fhalbe an odde number - TE 

wad” ppofe that A being an odde number multiplying B being alfo an odde number, 

NGU. doo producethenumber CT hen 1 fay that C isan oddenumber. For forafmuchas 
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Ll y muttipliing B produced C , therefore C is compofed of fo many numbers equalt 
Demonftra- Unto B as there be vuitties in _A.But either of thefe num 


sion, bers Aand B is an odde number .Wherefore Cis com. ~ ` C> 
pofed of odde numbers , whofe multitude alfo is odde. B 
Wherfore (by the 23.0f the ninth) C is anodde niiber: A, im 
which was required to be demon iftrated. 


3 A propofition added by. Campane. 


A probofition If an odde number meafure an enen number it fhallnseafure it by an enen number. 
addedby 


; > For ifit fhould méafureit byan odde number, then ofan odde number multiplyed into an odde 

Campante _aumber fhould be produced an odde number,which by the former propofition is impoffible. : 

N . as d 
An other propofition added by him. 

; If an odde number meafire an oddenumber,it fhallmeafure it by an odde number, 

An other ad- | 

ded by him, „t 1 For ifit fhould meafure it by an euen number , then ofan odde number multiplyed into an eneg 
“number thould be produced an odde number which by the 28.0f this booke isimpomMible. 

q Ube 30. Theoreme. T he 30. Propofition. f 
hi Ifan odde number meafure an euen number it fhall alfo meafure the halfe 
thereof. i i i ain ©; 

B ENG Vppofe that:A being an odde number doo meafure B being an enen number.T hen 

K Ce fh that it [hall meafure the halfe thereof For forafmuch as A meafureth B let it 

a WRONG mzeafureit by C.THEI fay that Cis an euen number For if not then, sf it be pofjible 
emonstra- 5 


M o ‘let it be odde:And for afmeuch as A meafureth B by C: ther- 
anabjurdsse, fore A multiplying C proluceth B.Wherfore Bis compofed 4... 
of odde numbers whofe multitude alfois odde.WherforeB C 
is an odde number ( by thezg of this booke) which isab- Boones heeii 
ferd for it is {uppofed tobe enen : wherefore Cisanenen | 
umber Wherefore A ineafureth B by an euen number: and C meafureth B by A . But a 
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of thefe numbers C and Bhath ian balft partewherforeas CistoB,fois the halfe fo the halfe. 
But C meafureth B by A. Wherefore the balfe of C meafureth the halfe of B by A: wherfore 
A multiplying the halfe of C produceth the halfe of BWherfore A meafureth the halfe of B: 


and it meafurethit by thehalfeof'G Wherefore Asmeafureth the halfe of the number B: ` 


“which was required to be demonfirated. °°) 


x = ’ 
i a S 4 rae i 
y an aiii shaa p H vy a ree 
ASS Oe My MRR A E Sos TT o 


ir a ota ees aa eee ; PEEN ij 
a steg The gr, Theoreme. 2 Tbe 31. Propofition. - 
HS SOR itp Oke ke ar eatin fea Be 
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aN Vippofethat A being an odde number b 


euen number,then fhould Aalfo bean euen number (by... C eevenieecssncerner” O 
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<u Bmery nisber prodaced by the doubling of two vpwardis enenly euén onely. 
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RA r ppofethat Abe the number two: and from A upward double numbers how many 
| N forner.as B,C, D ~ Then tfays that B3C3D3 are numbers enenljenenonely. T hate- 
| PRA, lwery one of themistuenly euen.pt is manifeff for entry one of them is produced by 
the doubling of two .1 fay alfo , that every-oneofthent iS enebi Sor” ea 
euen onely «Take vnitie E. And forafmuch asfrom vnitie ig DAITE LM, 
certaine numbers in continual proportion, Ga which follow Leet Gee il” my, ; i 
eth next after wnitie is a primenimber, therefore ‘(by the 170fF SB irois wi 
the third) no number meafureth D-being the ereateft number << A's. shee, sesame 
of théfe ntiibers: A,B,C,D; befidesthe felfe fame numbèrsin E vpiti oo 
Proportion’. But enery ‘one. of thefenumbers: A;B;G; isenenly. 2a cola al) (ora. 
enen VV herefore D is enenly euen onely . In like fort may we proue, that entry one. of thefe 
numbers A,B,C, is enenly euen onely : which was required to be proned. 
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t * “Annmber whofe halfe part isodde is enenly odde onely. i 
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ZEGA F ppofe that Abeanumber whofe halfe partis odde: T hent fay that Ais euenly 
DO odonely, That itis evenly oddeitis manife: for bis halfe being odde meafureth 
irate him by aneue number, namely, by 2. (by the defini-s- > se aia 
tion et fay alfo that it is enenly oddeonely. For if Abeenet~ Assicccscvscceseves 
ly enen,his halfe alfo is exen.F or ( by the definition) aneuen i a 
number a] him by an euen number . Wherefore that enen number which meafureth 
him by an enennupaber fhall alfo meafure the halfe:thereof being an oddenumber by the 4. 
common fentence of the feuenth which is abfurd. Wherfore Ais a number enenly odde onely. 
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An other demonftration to proue the fame. `~ 


saatn aillie 44% a E E sll ieee tee aiid ablated el ee 
i  “Suppofe that the number A haue to his halfe an od niberjnamely, B. ThE! fay that A is euély od 
*onely. That itis eienly.oddé needeth no profes. forafinuchas the'number 2. an cuemnumber meafu- 
Fethit by the halfe thereof whichis an odde number.LerC be the number a. by which 8 meafureth A 
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mealute it by odde numbers .. Wherefore A is anumber euenly odde onely : which was required to 
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al” ppofe that thenüberA bea nuber neither doubled frö-the niiber two, neither 
Y halfo let it haxe to his halfe part an odde nuber.T hen 1 fay that Ais a nuber both 
dh WON: jeseni exenjand eueraly odde-T hat. is euenly ence st is manifelt, for the halfe 
-|Maetilest ther ofis not oddescand ts wieafured by the wuraber 2.whichisan euen number, 
Wow faytharitascuenly. odde-alfo, Eo? ifmedenide A intotwo equall partes,and fo contie 
nuing ftill,we fhall at the length ight upomacertaines nais Aa \\. 0 Yo yee ve vt 
adde number which fhail meafure Abyamenen nutes, Arve ie bebe eve Ve wees oo 
ber.F or if we fhould noblight-wpon fuck anodde mim. ine Tan Loss 
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ber,which meafureth Aby anenen ñanibers we fhould atthe length come vato the number 
two,and fo fhould Abe one of thofe sumbers which are doubled from tmo-upmard,which is 
contrary to thefuppofition Wherforedseuenly oddeAnd itis proued that sis emenly eve: 
wherfore Ais a number botheuenly ewenand eucnly oddeswhiche was required t0: be.dé- 
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This propofition and the two former manifeftly declare that which we noted vp 


pon the tenth definition of the feuenth booke namely , that:Campaneand Flufetesand 
diuers other interpreters of Exchde(onély Theon extept)did not rightly vnderftand the 
8.and 9.definitions of the fame booke concerning a number euenly enen, anda num- 
ber euenly odde. Forinthe one definition they, adde vito’ Euclides wordes.extant in 


setae the 
ows 


of Euclidescllementess.< Fol.226. 


the Grecke this.word onehy(aswethete noted) andintheother thissvord alSothatafs 
ter their definitions a.nupiber can not beeuenly. euen valete it be meafured onelyiby, 
enen numbers:likewile a number can not be euenly odde valefe ail the cuen numbers, 
which doo meéafure it; doo meafmre it by an odde nuinbèr . The contrary whereof in 
this'propofition We manifeftly (ee “For here Enclide ptoueth that one niinber may. be 
both cutn lyen andeiiénlyodde. Andin the two former propoliticns he proved that 
fome numbers are enenly euen onely,and fome enenly odde onely.avhich word onely- 
had benein vaine of him added, if no number euenly euen could be meafured by an 
odde number, orifall the numbersthat meafnrea.numbet evenly Gdde mult needes 
; Tad Oa a 8. poten be ee Se i ‘ 
meafure it by 20 odde number. Although Campane and Flufares to auoyde this abfurdi- 
ty hane wreafled the 32. propofition of this booke fró the true fence. of the Grecke and 
agitisintérpreted ofT heon Soa hath Flufates wreafted the: 75<propofition . For 
fay, onely the num crs produced by the doubling of two are euenty euen, Likewife whereas Ereclide 
faith Wim bale bafle part is odde ts exitinly odde onely,£ lufjates{ayth,onch) a abiaber whofe 
balfe part is od,Is euély od. Which their interpretatid is not true, heithercan be appiyed to 
the propefitions as they are extat inthe Greeke. In dede the fayd 3 2.and 33 ._propofiti- 
ons.as they putthé are true touching thofe numbers which ate esienly, euen onelyg or 
cudy od oncly For uo number is eyenly cuen onelysbut thofe onely,which are doubled 
fronrtwo vpward. Likewife’ ho hunibers are euenly odde onely, but thofe onély whofe 


wheras Eachde fayth pEnery niiber produced by the donbling of two vpmard.is euch exe enly they 


halfe isdn oddenumber.Butthisletteth not, but thata number may be euenly cuen 


though ibe not doubled'frdm tio vpward &alfethat a number may be euély. ddde 

although it haue notto bis halfeanodde number. Asin this 3 4 propöhtió Exchdé hath 

plainly proued. Which thing could by no meanes be true,if the forefayd 3 2.& 33. pro- 
pofitons of this booke fhould haue that fence and meaning wherein they take ity 
og Lhe 3s.Theoreme. The 35. Pro pofition. © = 

If there be numbers in continuall proportion how many foener „and if from 

the fecond and laft be taken away numbers equall ynta the firft., as the exe 

ceffe of the fecond is to the firft, fois the exceffe of the laft to all the niubers 
going before the laft. re a 
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oe) luato the firfi namely, tod, and likewife-from-E F the-laft-take.avdy.F H e- 
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fhaliheto TK; asthe whole kL:isto the whole FKE by the [ane'P vopifition ) Bur as F 2 
arti Psy andas EE is to PARAF K 10 FH, foWeret Ete D did Dito B Cand BC 
nA Wherfirecas LE istoK Ly; andas K E isto AR förs ‘pup Reo be of ire shee 
"hestély (by the x33 of the fecseneh) gs TE BDV KLI bE BOWE IER L isto BC: 
JPK fa Aer efore aforas one ofthe antecedemtesista'one of the confeqienti33 fo are 
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This propoft- 
tion teacheth 
how to finde 
out a perfect 


number, 
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all the antecedentesto all the confequentes . Wherefore'as'K H isto A, fo are HK, KL, 
and LE, to D, BC, and A (by the x2. of the feuenth ) . But itis pronued, that K H is e- 
quall unto BG . Wherefore as B G,which is the excefe of thefecond , isto A, fo is EH the 
excefe of the last unto the numbers going before D, B C, and A. Wherefore as the excefe 
ofthe fecond is unto thefirst, fo is theexcefse of the laft to allthe numbers going before the 


laft which was required to be proud: . : l 
q The 36.0Theoreme-- The 36. Propofition. y 


Iffromvnitie be taken numbers how.many foener in double proportion. 
continually, vntill the whole added together.bea prime number, and if the 
whole multiplying the laft produce any number, that which is produced is 
a perfette number. > once ye he aoe ae 
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Vppofe that from vnitiebe taken thefe numbers A,B,C,D, in double proportion 
jA continually, fo that all thofe numbers A,B,C,D,c vnitieadded together make 
a prime number : and let E be the number compofed of all thofe numbers A,B, 
U &|C, D, vnitie added together : and let E multiplying D which is the last num- 
ber produce the number F G Then I fay, that F G is a perfect number. M “chow | 
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-How many in multitude A,B,C, Dare, fo many in continual double proportion take bes 
ginning at E , which let be the numbers E,H K, L, and M VF hercfore ‘of equalitie (by 
the 13. of the fenenth )as Aisto D, fois E to M .VU-berefore thatwhich is produced of E 
into D, is equall to that which is produced of A into M But that which is produced of E itt 
to D,is thenumber F GVV herefore that which is produced of A into M is equall untoF G: 
VV herefore A multiplying M produceth F G.VV herefore M menfureth F G by thofe-unities 
which arein A. But Ais thenumber two .VV herefore FG isdouble to M < And the nurs 
bers M, L, H K,and E, are alfo in continuall double proportion .VV-herefore all the nima 
bers E, H K,L,M,and F G, are continually proportional in double proportion. T. ake from 
the fecond number K Hand from the laf F G a number equall unto the firft,namely,to Es 
and let thofe numbers taken be HN ey EX .VVherefore ( by the Propofition going befere) 
as the exceffe of the fecond number is to the firft aumber, Jo is the exceffe of the last to all the, 
oe ae mae pumbers 


P § 2 


of Euclides Elementes. ~ F0l.2276 


numbers going before it VV herefore as NK is to E, fois X Gto thefe numbers M, Ls, 
K Hand E But NK is equall unto E ( for it isthe halfe of HK, which is fuppofed to be 
doubletoE) .VV herefore XG is equall unto thefe numbers M,L,H K, and E.ButX Fis. 
equall unto E, and E is equall unto thefe numbers A,B,C,D, and unto vnitie. Wherfore. 
the whole number F G is equall unto thefe numbers EH K,L,M,and alfo unto thefenum- 


bers A,B,C,D, and untovnitie. Moreouer I fay,that unitie and allthe numbers A,B,C, tion leading to 


D,E,H K,L,and M, do meafure the number F G. That vnitie meafureth it,it needeth no 
proufe . And 'forafmuch as F G is produced of D into E, therefore D and E domeafure it. 
And forafmuch as the double from vnitie namely the nübers A, B, C, do meafure the num- 
ber D (by the 13.0f this booke ) therefore they {hall alfo meafure the number E G (whom D 
meafureth) by the.s.common fentence . By the fame reafonforafmuch as the päbers E, H K, 
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L,and Mare unto F G, as vnitie and the numbers A,B,C, are vzto D (namely, in [ubdia 
ple proportion) and vnitie and the numbers A,B,C,do meafure D, therefore alfo the num- 
bers E,H K,L,and M, fhall meafure the number FG. NowI fay alfo, that no other numa 
ber meafureth F G befides thefe numbers A,B,C, D,E, H K,L,M,and unitie. For ifit be 
pofGele, let Q meafure F G, Andlet O not beany of thefe numbers A,B,C,D,E,H K,L,and 
M . And how often O meafureth F G, fo many vnities let there bein P . Wherefore O mala 
tipling P produceth F G . But E alfo multiplying D produced FG . Wherefore (by the r9. 
of the fenenth) as E is to O, fois P to D . Wherefore alternately (by the 9. of the feuenth) as 
Eisto P, foiso toD . And forafmuch as from vunitie are thefè numbers in continual pro- 
portion A,B,C,D and the number A which is next after vnttie is a prime number, therfore 


(by the 13. of the ninth) no other number meafureth D befides the numbers A,B,C. Andit: 


is fuppofed that O is not one and the farce with any of thefe nibers A,B,C Wherefore O mea- 
fires not.D . Butas 0 isto D, fois Eto P . Wherefore neither doth E meafure P . And E 
is a prime number . But (by the 31.0f the fenenth) enery prime number, isto ewery number 
that it meafureth nota prime number Wherefore E and P are prime the one to the other: 
ca they are prime and the least.But (by the 21.0f the fenenth) the leaf? meafure the numbers 
taat bane one and the [ame proportion with them equally, the antecedent the antecedent and 
the confequent the confeqnent . And as Eisto P, fois Oto D . Wherefore how many times 


Demonfra- 


an ablurditits 


E meafureth O, [o many times P meafureth D .But no other number meafureth D befides ` 


the numbers A,B,C (by the 13. of this booke) Wherefore P is one and the fame with one of 
thefe numbers A,B,C. Suppofe that P be one and the fame with B, cy how many B,C,D,are 
e | CCH. ip 
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in mulitude, fo many tåke from E upward,wameh, E,H Kand L. But E;H K, and Lare 
dà the fame proportion that B,C, D are. VV herefore of equalitie, as Bisto D, fois E toL. 
PV hercfore that which ts produced of B into L, is equall to that whichis produced of D into 
E . But that whichis produced of D into E, is equall to that which is produced of P intoo. 
cath ss. | YP berefore that which is produced of P into 0, is equall to that which is produced of B into 
ergas ga "L. YV hereforeas P is to B, [o is L t00 : and P ts one cy the [ame with B : wherefore, 
Sao ou c.. Ballo is one and the fame with O < which is impofible . Foro is {uppofed notto ~ 
“be one andthe fame with any of the numbers geuen . VV herefore nonum- 
~ + ber meaftveth FG befides thefe numbers A,B,C;D,E;H K,LM, i 
and wnitic. And it is proved that F G is equal unto thefe nam- 
-1 \bers:A,B,C,D,E, H K, L; M, and vnitiewhich arethe 
partes therof (by the 3 9.of the feuenth) But a perfect 
über (by the definition) is that which is equall 
vito all his partes . VV herfore FG is a 
perfect number : which was re- 


quired to be proued. 
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Heg Novis renra soore doth Euclide entreat 
W oflinies and other magnitudes rationall & irrational, 
M but chichy-of irrationall magnitudes , commenfura- 
i bleaiid incommienfurable: of which hitherto, in al his 


.\t metike,certayne numbers be called prime’numbers in 
SRAN confidération ofthemfelues, orin refpect of an other, 
44 and {o arecalled incommenturable, for'that no-one 
y¥ number meafureth them,but onely vnitie. Yetin dede 

5 as and to {peake abfolutely and truely, thereareno two 
numbers incommenfurable,but haue one common meafure which meafureth thé 


me at oe 


Pathe! 


paflions,and properties,doth Euclide moft manifeftly fhew.in this booke, and de: 
ftionftrate them moftexa@lysin ee h rant ace s 
~:© This tenth booke hath euer hitherto ofall men, andis yet thought & acconip- 
ted,to be the hardeft booke to vnderftand ofall the bookes of Euclide. Which ¢6- 
mon receiued opinion,hath caufed many to fhrinke,and hath (as it w ere) deterred 
themfrom the handeling and treatic thereof. There haue bene in deede in times 
paft,and are prefently in thefe our dayes,-many which haue’ dele, and haue taken 
eatand good diligencein commenting,amending,and reftoryng of the fixe firft 
bookes of Euclide,and there haue ftayedthemfelues and gone no farther beyng 
deterred and made‘afrayde (as it feemeth, by the opinion of the hanines of this 
booke) to paffe forth to the bookes following. Truth itis that this booke hath init 
fomewhat an other & firafiger maner of matter entreated of, thé the other bokes 
before had,and the demonftrations alfo thereof, & the order feeme likewife at the 
firft fomewhat ftraungeand-vnaceuftomed, which thinges may feeme alfo to caufe 
the obfcuritie therof,and to feare away many from the reading and diligent tudy 
ofthe fame, fo much that many ofthe wellleamed haue much complayned ofthe 
dirkenes and difficultic thereofand haue thoughrit a very hárd thing, andin ma- 
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ner impoffiblé, to attayne to the sightand full ynderftanding of this booke, with- 
rknowledge.andlearnyng; and chiefly with- 


light therunto:yet certainly may this bookevery well be entred into,and fully vn- 
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_ * Ficht he theweth what magnitudes are commenfurable.gne ro an other. To the better 
r . i e 8 oe ae 


and more cleare vnderftanding of this definition, note that that méafure whereb 
miabnitnde isméafuted;-is leffe then the magnitude which it meafureth; or at Je 

quali vntg it.Forthe greater can by no meanes meafure the lefle, Farther it behoueth; 
that.that meafure ifit be equall ro that which is meafured, taken once-make the mage 
nitude which is-meafured.if it beleffe,then oftentimes taken andrepeted; it muft pre- 
cifely render and make the magnitude which it meafureth,Which,thing in numbers.is 
eafely fene,for that (as was before {uid).all numbers are commenfurable one toan or 
ther.And although Euclide in this definition comprehendeth purpofedly, onely mag- 
nitudes which are continuall quantities asare lines fuperficieces,and bodies, yet’ vn- 
doubtedly the explication of this and fuch like places, is aptly to be fought of numbers 
as well rationall asirrationall, For that all quantities commenfurable haue that pros 
portion the on¢ to the other,which number hathto numbers, In numbers therfore; g 
and 12 arecommenfurable, becanfe there is one common meafure which meafureth 
them both,namely,the number 3. Firftit meafureth 12 ,for it isleffe then 12, and be- 
ing taken certaine times,namely,4 times,it maketh exadlly!1 2: 3 times 4is 12, it alfo 
meafureth 9,forit is leffe then 9. atid alfo taken certaine times,namely, 3 times, it må- 


` keth precilely 9:3 times 3 is 9,Likewife is it in magnitudes, ifone magnitude meafure 
` two other magnitudes ,thofe two magnitudes {o meafured,are faid to be commenfiira- 


ike 


© Cisleffe thé the line A, and alfolefle thé the 


ble.As for example, ifthe line C beingdou- i er : 
bled,do make the lineB, andthe fame lyne | A erreme 
Č tripled,do make theline A, then are the | aatomi ih aleta elt 

twolinesA and B,linesormagnitudescom B mpm e a 
menforable.For that one meafure, namely, an ee 
theline C meafureth'thé both.Firft, theline © -———~ ` 


ae 
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. line B,alfo the line C taken or repeted certaine times,namely,3 times;maketh precifely 


- the line A,and the fame line C taken alfo certain times ,namely,two times ,maketh pre- 


_ cifely the line B,So thatthe line Cisa common meafure to them both, and doth mea 


fure them both. And therfore are the twolines Aand B lines commen{urable, And fo i- 
magine ye of magnitudes of other kyndes,as of {uperficiall figures, and alfo.of bodies. 
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of Euclides Elementes. Fol.229. 
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_ This diffinition neadeth ho explanation at alij » TA E I e 
it is eafely vnderftanded. by the diffinition goings o sistas aw.: Ee 
before of lines commenfurable. For conttaifs arc tyon burg phe U & tu 
made manifeft by comparing of the one to theoest ii G0i sae g E ; 
ther:as if thé line C, or ány other line oftentimes’ B pt erred 
iterated ,doo notrender precifelythelineA,northe © ©. Fit bhus. TOR 


line B, thé are the lines A and B'incommenfurables. Taa pi Ble) n iran 
Alo ifthe line C, or any other line ertayne times As 
repeted, doo exattly render the line A and doo notò ck sete a mo: 
- meafure the line B+ or if it meafure the line Bg siqgeiacrods | Moo ciot ieni 
and meafureth notalfo the line A, the lines andi Q ecem: u. OT Teer 
B, are yetlities incomenfurable: & fo ofother maga. i cies. 
nitudes,as of fuperficieces,and bodyes. 3 re, ho 
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ema ag Right lines commenfurable in powerarè fuch; whofe fquares one and 
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othet-kinde is geuen this diffinition here fet:for the opening of which take this exame 
pie Leethere be acertaitielineynamely,the. pon Wo hi: a eel yy 
line B G;andiletthe {quareofthatline be pm- ——Ki 2 m 
the:{qnareB-CD-E. Suppofealfo-an other « f- aa ned 
line; namely; the ling FH, 8Jetithe {quare::, 
thereof be the fquare FHIK, and leta 
certayne fuperficies , namely , the fuperfi- 
cies A,meafure the fquare BCDE, taken 
16.times: which is the number of the litle 
areas, {quares,plats,or fuperficieces cõtai- > 
nedand defcribed within the fayd {quares 
ech of which is equall to the fuperficie: _ 


The feeond 


definitione 


? Contraryes 


made mamifef 


S bythecompa- 
> ving of the one 
= go the othere 
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Whatthe <> 
powerofe ` 
line is bee 


A. Agayne let the fame fuperficies A mea. ja 1 
furethe {quare FHIK 9, times taken,ac- F = m. B C 
cording to the number of the fieldes or fu- oe 7 


perficieces contayned and defcribed in the fame. Ye fee thé that one and the felfe fame 
{uperficies,namely,the fuperficies A , is a comman meafure to both thefe {quates, and 
by certayne repeticions thereof , meafureth them both, Wherefore the two lines BC 
and F H,which are the fides or lines producing thefe fquares and whofe powers thefe 
{quares are,are by this diffinition lines commenfurable in power.. 


4 Lines incommenfurable are fuch , whofe {quares no one plat or fuperfie 
cies doth meafure. : b- HAE W one 
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The fourth 
definition. 
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tiomlaft fet before this, and neadeth no farther declatation , And there 


ample . If neither the fuperficies A, 
nor any other fuperficies doo mea- 


> fare the two fquares BODE ,and'i>. 
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The principles 
ofthis booke 
ought well ta. 
be petfed, for 
that they are 
wore Praunge 
then the prin 
ciples of the 
former bokes, 
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. «.o This diffinitionis ealy to be vndetftanded by that-whichwas faydin the diffinie - 
frake this ex: 


uy 


ys 
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. FHI X,and soethefquareB CD Eis. if 


FHIK: or if it meafure the onepu: 
namely BC DE, and not the other=s + 
FHIK, or if it meafure the {quares: >. 


the two lines BC and FH , are in: 
power incommenfurable, and ther--, 
fore allo incomméfurable in length: 
For whatfoeuer Jines are incommé-~ - 
furablein power , the fameare alfo ` 
incommenfurable in length-as fhall - 
afterward in the 9, propofition of- 
this booke be proued, And therfore rr. eae mae ag We, Seat 
fuch lines are here defined to be abfolutely incommenfurable , Thefe thinges thus 
tanding it may eafely appeare, that ifa line be affigned and layd before vs, there may 
beinnumerable other lines commenfurable yntoit, and otherincommenfutable vnto 
it:of commenftraole lings fome are commenfurable in length and power,and fomein 
43 veo o we whe = ew AA Pine 


power oncly. ph y £ U Aa Ege 


F 


s pe t 


y a FT ae 
-i € ? iF 
i 
radai ny aeeaiei 
23 A fin p E: IS 
ir 


” 


¢ sel tees EA 


P = = 


ics And that right line fo fet forth is called arationall line. 
2 opt ilern reap oe fet . . y ‘ ae p 


%1: Thefe principles ,diffinitions and groundes of this tenth booke ought well to be 
payfed, they are fornewhat more {tramge and more hard , then are the diffinitions and 
principles of the other bookes of Exctde going before’, and therefore at the firft fight 
orreading arenotitraight way conceiued,but ought often to be repeted, and by vfe to 
‘berwon firmed. For the propofitions following, bring vntothem much li yet and facili- 
tieof vnderitanding: Firft there isa line fuppofed,and layd before vs, which may be aa 
nvlite whatfoeuer, of what length,or fhortnes ye will + this line thus fir fuppofedis 
-imaginéd:to haue fuch diuifions.and fo many partes as yeliftto conceiue in minde, as 
3.4. 5.and fo forth which may be applied to any kinde of meafure, as it shall happen,as 
to inches, fecte,pafes,and fuch other;Vnto this line faith Euclide may be cOpared innu« ` 
mera ble lines, of which fome fhalbe commenfurable,and other fomeincommenfura< 
ble:ofcommenfurable lines , fome are commenfurable both in length and in powery 
other fome are cOmenfurable in pow ATES = eee eS : 
er onely-As ifany part of the line pro sa ye . 
pofed which let be the line AB, doo : 
mefure alfo the line EF and againe 
ifany one fuperficies do meafure the 
fouare of the line A B,which let be the 
{qguare ABC D:and alfo doo meafure 
the {quare of the line EF which let be 
the fquare EF G H: théis the line EF 
to the fuppofed line & firft fet , name 
ly,to the line A B,aline’commen{nra- 
ble.bothin lengthand power, as ye 
may feein the firftexample here fet. - 

.. Andifitfo be that one & the felfe 
fame fuperficies do meafure both the 
fquares of thefe two lines A B and 
EF, namely the fquares ABCD and ; oe hvw i * 
E FGH and noonelinedo meafure 7 
the lines AB and EF: then is the line 


ER, 


E RG — 


foo 


ye e rr se 
of Euclides Elementes, °° 
EF (compared tothe {uppofed and TES 6 8 

firit lineA B)cothinenfurablein pow- ~=- ; 
er onely: As in this example ye may 
eafely perceine. For the triangle or 
fiperficies AC D, twife taken, mea- 
fureth the fquare ABCD) namely, 
the fquare of the line AB: and the 
felfe fame triangle A C D taken foure 
times meafureth the other fquare, 
namely, the {quare of the line E F.” 
But no one ineafure or line can be af- 
figned tomeature both the lines AB 
and EF, becaufe the fides ofa fquare 
and the diameter are incommenfura-’ 
bleinlength the onetothe other,as — ~. G 
afterward thalbe fhewed . Wherefore - 


T. 


they are in length incommenfurable, & commenfurable in power onely,that is by rea- 


_ ,Agayne if it fo be that noone line may m~e 
be found to bea cõmon meafure,tomeafure 4 
both the firitline namely, AB , andalfo the F 
line ET? noryet any one fuperficies to mea- - 
fure the fquare or powers of thefe two lines, 
then is the line E F ,.to the firft line fet-and 
fuppofed , incommenfurable both in length 
and in.power. As is fuppofed to be in this 
example, — — - 

” Thus mayye fee, howto the fuppofed © D 
line firft fet may be compared infinite lines, 4,.__.____|B 
fome commenfurable both in length & pow- _ re: 
er,and fome conimenfurablein power onely, E= F 
and incommentfurable in length, and fome ~~ 
incommenfurable both in power & in length .Andthis firftline fo fet,whereunto, and 
to whofe fquares the other lines and their fquares are compared, is called a rationail 
Jine,commonly of the moft part of writers.But fome there are , which miflike that it 
should be called a rationallline,& that aot without iuft caufe . In the Greeke copy itis 
called fyrh,rere, which fignifieth a thing that may be {poké,& exprefled by word,a thing 
certayne,graunted and appoynted . Wherefore Flufates , a man which beltowed great 
trauell and diligencein r of thefe elementes of Exclide leaning this word ratio- 
nall,calleth this line fuppofed and firftfet,a line certaine,becaufe the partes thereofin- 
to which it is deuided are certaine,and known,and may be expreffed by voyce,and alfo 
be coumpted by number:other lines, being to this line incommenfurable,whofe parts 
are not diftincly known, butare vncertayne, nor can be expreffed by name nor aflignd 
by number, which are of other men called irrational , he calleth vnccrtaine and (urd 
lines.Petrus Afontaurens although he doth not very wel like of the n ame,yet healtercth 
it not, but vfeth it in al his booke,Likewife wil we doo here, for that the word hath bene 
andis {6 vninerfally receiued.And therefore will we vfe the fame name, and callita ra- 
tional line. For itis not fo great a matter what names we geue to thinges, fo that we 
fully vadeérftand the thinges which the names fignifie, _ =e 

This rationall line thus here defined,is the ground and foundation ofat the propo- 
fitions almoft of this whole tenth booke. And chiefly from the tenth propofition for- 


{Qn of their {quares,which are commenfurable the one tothe other. 


zb E E 


wardes.So that vnleffe ye firft place this rationall line,and hanc a fpeciall and continu- 


allregard vnto itbefore ye begin any demonftration, ye fhall not eafely vnderftand it, 
For itis as it were the touch and triall ofall other lines, by which it is known whether 
any of them be ratiouall or not. And this may be called the firftrationall line, the line 
rationall ofpurpofe or arationall line fet in the fir place, and fo made difting and fe- 
uered-from other rational! lines,of which thall be ff poken afterwarde,And this muft ye 


well cOmmit to memory, i 


5 Lines 
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Why fome 
miflike that 
the line fur 
[et fhoutd be 
called a ration 
nal line. 


Flufsates cal- 
leth this line,a 
line certaine, 


This rational 
line the groiid 
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all the propoh « 
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tenth booke. 
Note. 
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‘gaine an other lyne,namely,the line’ 


re | The tenth Boke 


6 Lines which are commenfurable to this line whether in length and power, 
or in power onely,are alfo called rationall, a. 


This definition needeth no declaration atall, but is eafily perceiued,if the firt de- 
finition be remembred, which theweth what magnitudes are comment{urable, and the 
third, which theweth what lines are commenfarable in power. Here note,how aptly & 
naturally Euclide in this place vfeth thefe wordes commenfurable either in length and 
power,orin power onely. Becaufethat all lines which are commenfurable in length, 
are alfo commenfurable in power: when he fpeaketh oflines commenfurable in légth, 
he euer addeth and in power,but when he fpeaketh of lines commenfurable in power, 
he addech this worde Onely,and addeth not this worde in length, as he in the other 
added this worde in power, Fornovall lines which are commenfurable in power, are 
ftraight way commenfurable alfo in length, Ofthis definition, takethisexample, Let 
the firit line rationall of purpofe, 
whichis fuppofed and laide forth, 
whofe partes are certaine & known, 
and may be expreffed, named, and 
nibred be AB, the quadrate wher- 
ofletbe ABCD; then fuppofe a- 


EF, which let be commenfurable - 


example is fuppofed and alfo ap- 
peareth co the eie,then is the line £ F alfo a rationall line, 

Moreouer if the lyne E F be commenfurable in power onely to the rationall line 4 B 
firft {et and f{uppofed,fo that no one line do meafure the two lines 4B and ZF: As in 
example ye fee to be (for that the line E F,is made equall to the line A Dy which is the 
diameter of thefquare d4BCDjof l i 
which {quare the line 48 isafide, . A og 
it is certayne that the iide of a 
{quareisincoéméfurable in légth to 
the diameter of the fame fquare: 
ifthere be yet founde any one fu- 
perficies which meafureth the two 
{quaresed BCD,andE FG HA(as 
here doth the triangle e4 8 D, or 
the triangle e% CD noted in the 
fquare ABCD, or any of the foure ' 
triangles noted in the {quare EF G H 
G H, as appeareth fomwhat more 4 [omi Da T  a,” 3 
manifeftly in the fecond example, i i 


E + ” E 


in the declaration of the laft definition going before) the line E F is alfo a rational line. 


Note that thefe lines which here are called rationalllines,are not rational lines of pur- 


pofe,or by fuppofition,as was the firft rationail line,but are rationall onely by réafon of - 


relation and comparifon which they haue vnto it becaufe they are commenfurable vne 
toit either in length and power,orin power onely, Farther here is to be noted, that 
thefe wordes length, and power,and power onely,are ioyned onely with thefe wordes 
commentfurable or incommenfurable,and are never ioyned with thefe woordés ratio- 
nall er irrationall,So that no lines can be called rational in length, or in power, norlike: 
wife can they be calted irrationall in length,orin power, Wherinyndoubtedly Campa- 
nus was deceiued,who vfing thofe wordes & {peaches indifferently,caufed & brought” 
in great ob{curitie to thé propofitions and demonftrations of this boke,which ae hall- 
a i A i eafily .. 


-ge 


of Euclide Elementess Fol.231. 


eafily fee which marketh with diligence the denion{trations of Campannsin this booke. 
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7 Lines which are incommenfurable to the rational line , are called ire 
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+. ‘By lities'incommenfurable to the rationall line fuppofed in this place ; he ynder- 
ftandeth fuch as be incommenfurable vnto it both in length and in power» For there 
are no lines incommenfurable in power onely: for it cannot be that any lines fhould fo 
be incommenturable inpoweronely,that they be'not alfo incomnienfurablein length. 
What fo cuer lines be incommenfurable in powdr; the fame be alfo incommenfurablé 
in lengths. Neither can Ewclide hete:in this place. meane-lines:'incommenf{urable in 
length oncly,tor in the diffinition before ;:hecalled them rationall lines, neither may 
they be placed amongtt irrational lines. Wherforeit remayneth thatin this diffintion 
he {peaketh onely of thofe lines which are incommenfurable to the rationall line firft 
genen and fuppofed,both in length, and in power. Which by all meanes.are incommen 
iurable to the rationall line, & therfore moftaptly are they called itrationall lines. This 
diffinition is eafy to be vnderftanded by that whiclvhath bene fayd before. Yet for the 


more plainenes fee this example. Let the ftrft rationallline fuppofed , be the line AB, 


whofe {quare or quadrate,let be ABCD. And: ` 
let there be geuen an other line E F whichlet =! 
beto the rationall line incommenfurablein 4 E 
length and power, fo that let no one line mea-, -——— 

fure the length of the two lines A Band EFi W 
andletthefguareofthelineEF beEFGH. | 
Now ifalfo there be no one fuperficies which’ - | - 
meafureth'the two {quaresA BCD, and EF: f5 

_ GH, asisfuppofed to bein this‘éxample, thé: >f: 
isthe line E F anirrationall line, which word © 
irrational (As before did this word rational) . © 3 ae 
htifliketh many learned in this knowledge of 4. 2 -g 
Geometty.Flufates asheleftthewordratios :- ` . a me 
nall and in-fteade thereof vfed this word:cere E+——_4 Fj ; Tee Soe 


4 r 


taine,fo hereheteaueth the worditrationall, 7 ~~ 


that Campanus and many-other writers of Geometry ouer niuch ered and were decels 
medin that they wrote and taught, that all chefe lineswhole Iquares were not fienifted 
and-mought be exprefled by a {qnare number ( although they might by any other. 
number: as by 11. 12, 14, and {uch others not (quare numbers ) are itrationall Hnes, 
ich is manifeftly repugnant to the groundes an principles of Exchde,who wil that 
aillines which are comment{urable to the rationall line; whether it be in length and 
N power 
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The tenth 
definitione 


TAA O Thetenth Booke wets 


powerjor.in power-onely,fhould be rational; Vodoubtedly. this hath bene one'of the 
chiefeft and greateft caufes of the wonderfull confufion and darkenes of this booke, 
which fo hath tofled,and tormoyled the wittes: of all both writers-andreaders, matters 
and {choters, and fo Overwhelmed theny, sthar they could fot without’ infinite trauell 
and {weate,attayne to the truth and perfe vnderftanding thereof, © 0s) 4 


Pan The guash is-de{cribed of the rationall-ri ight ling me ippofed is is 


oot -vationall: ma agU trots: Grien TE 

at agr Maa L Mr adanan o OTRO T? mud! me) tr 
cso Matill this diffinition hath, Euclide fet forth he nature and proprietic of the ome 
kindeof magnitudemamely., of, linesihow they. are ‘rationalkorirrationallnow.he be- 
ginnéth to thew how the fecond kindeof magnitudes, naiiely fuperficies 2 are one to the 
other rationall oriztationall. This diffinitioy is very pläyneit bos 

Suppele the line AByto be the rationalllint,hauing hispatts:. 7 Gran oe Bo 
ánd-dinifons: certaynely::knownes the. fgirare of which: hcu Mites 
letbethe fquareA B.C D: Now becaufe itis the {qaareofthe u. 
rationalbline A B:;-itisalfo called rationall sandas the lines. 

A'B isthe firlbrauonallline, vnto, whichother lines compa! iv 
xéd.areicouimpted: fationall, orirrarionall,foisthequadrat, : 

or {quare thereof, the firlt rational fuperficies anto which ~ 

all other fyuares or figures compared,are conmpted = Nae tog: 
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in this diffinitidn, whereitis fasld, fuchas are PRs inh to the fquare, of the 
raticnalliine;are not vnderftand onely other fquares < or quadrates,but all, other kindes 
of rc@iline figutes ple 2yne plats & fuperficieles.i Whasles guer rio that akan fuch figure 
be comenfurable vnto “= en bak 7 
that D es K 
is alfo rationall.As {up 
pofe that the fquare 
of the rationall line, 
vpich is alfo rationall, 
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commenturable y nro the fayd{ {quareas isfuppofedin this example,it isalo; a: rational 


padre N 


fuperficies and fo of all other fnperficicles., ernst sar ahw ath oida, 


ie ap 2 
ty 
a 


pa 


J d 3 e ; ‘a , 
< SINTEN Ni mE aint yee Pare Ceres AF ch UF bind sie 7 Dart 38 e's PANTA Ta 


s< siroa Such wbich ayeincommenfurabe e: Santo itaremrationall,>: 


nour Jako AOM bus SWARA Paoro u uprions adz bysleudios, fis 


site AWbeneitis faydin, this diffini's i917 9ps tesiko s v ipao da! oy ec) oa 
PE which dre dncomimenfit- 1 gs i aM Hig 
rable,.itis: generally roibe: taken: vrpse aoe 
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the diffinitié before. For al fuper- 3 
ficiefes, whethër. they. bė fquaress 4/7 Pi: 
orfigures of thé-one fide longer, sparis 
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of Euclides Elementes.> Fol.232+ 


irrationall,As letthe {quare'A B.C D be the {quare of the fuppofed rationall line which 
{quare therefore is alfo rationall:{uppofe alfo alfo an other fquare’, namely the fquare 
E,fuppolealfe any other figure, as for example fake a figure of one fide longer, which 
lét be F.Now ifthefquare Hand the figure F,be both incommenfutable to theratio- 
nall {quare A.B C-D,then is ech of thefe figures E & Firrationall, And fo of other, 


11 And thefe lines whofe poweres they ave, are irrational. If they be 
[quares, then are their fides irrationall. If they be not {quares, but fome 
>. other reétiline figures then fhall the lines whofe {quares are equall to thefe 


t 
Z 
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© rehi 1e figures, beirrationall. T 


Suppofe that the rationall 

{quare be ABCD. Suppole D 
alfo an other fquare,name 

ly the {quare E , which let 
beincOméfurable to thera 
tionall fquare, &thercfore oa 
is it irrationall: and let the | 
fide or line which produ-. eq 
ceth this fqnare be theline 

F G:then fhall the line FG 

by this diffinitien be an ir- 

rationall line : becaufe itis i 4 
the fide of an irrationall {quare . Letalfo the figure H being a figure on the one fide: 
longer ( which may be any other rectiline figure reGangled or not retangled, triangle, 
pentagone, trapezite,or what fo euer ells) beincommentfurable to the rationall {quare 
ABC D,then beeanfe the figure H is not a{quare,it hath no fide or roote to produce it 
yet may there bea {quare made equall vato it : for,that all fuch figures may be reduced 
into triangles,and fo into {quares,by the 1 4. of the fecond , Suppofe that the {quare Q 
be equall to the irrationall figure H, The fide of which figure Q_let be the line K L:then 
thal the line KL be alfo an irrational line, becanfe the power or {quare thereof, is equal 
to the irrationall figure H-and thus conceinecfother's thelike. © i) 

_ Thefeirrationall lines'and figures are the chiefet matter and fubie&, which isen- 
treated of in all this tenth booke? the knowledge, of whichis deepes and fecret, and 
pertaincth to the higheftand moftworthy part of Geometrie , wherein ftandeth the 
pith and mary of the hole {cience: the knowlede hereof bringeth light to all the bookes 
following,with out which they are hard and cannot be at all vnderftoode. And for thë 
more plainenes,ye hall note,that of irrationall lines there be diuers fortes and kindes: 
But they, whofe names are fet in a table here following , and are innumber 13. are the 
chiefe,and in this téth boke fufficiently for Euclides principall purpofe,difcourfed on. 
= A mediall line, m “bie p= ; ae 
-c A'‘binomiallline. — an P w 
“A frftbimediallline . 

2 A fecond bimediall line, 

«| Agreater line. ; “i As i 
„A line containing in power a rationall fuperficies and a mediall fuperficies. sil 
* Aline containing in power two mediall fuperficieces. - TI. RY ee age 
*Peutciauan aie 

~ A firt medial refiduall line, . » a l TAF TIT 

A fecond mediall refiduall line. ` . ; 

A leffe line. . 

A linemaking with a rationall fuperficies the whole fuperficies medialt. 

A line making with a mediall fuperficies the whole fuperficies mediall. 
+: Of all which kindes the diffinitions together with there declarations thalbe fet here 

` after in their due places. VRE 6 - BAL a 
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aad The tenthBooke =- 
gg The 1 Theoreme: © ` Ther. Popol ah ne mis 
Two vnequall magnitudes being genen, if from the greater be taken away 
more then the halfe, and from the refidue be againe taken away more then 


the halfe, and fo be done ftill continually there fhall at length be left a cera 
taine ma nitude leffer then the leffe of | the magnitudes firfi genen. ; 


1 ppofe that there be two unequall magnitudes A B, and C, of 
which let AB be the greater. Then I fay, that if from AB, be 


IEA 
Naty 
r 


$ 


`A | nisude,therefore C may befo multiplyed that at the length it wil 
A be greater then the magnitude AB (by the 5 definition of the fift 


vato CG, which let he D F, FG,andG E. And from the mag- i 
nituiles A B take away more then the halfe , which let be BH: A 

and againe from A H, takeaway more then the halfe which ` 

let be H-K And-fo do continually untill the dinifions which are K 

inthe magnitude AB, be equallin multitude vato the diui- . 

fions which are in the magnitude D E . Sothat let the diwifions 

AR, KH, and H B, be equall in multitude unto the diuifions H 

D F, FG, andG E. And forafmuchas the magnitude D E is 


“greater then the magnitude A B, and from D E is taken away 


lejfe then the halfe, that is, E G (which detračtion or taking a- 
way is underftand to be done by the former diuifion of the mag- 
nitude D E into the partes equall unto C : for as a magnitude 
is by multiplication Aea i , [o isit by diuifion diminifhed) 


— ~ . % A Corollary. 


"Of thisPropofition it followeth,that any magnitude being geuen how litle foeuer it 
be, there may be geuen a magnitude leffe then it : fo that itis impoffible that any ae 
i?" = nitude 


s a 


of Euclides Elementes T Fol.233, 


nitude fhould be geuen then which.can.be geuen'n oleffe. 


eee - 
nore} (aiii a Jaca 
i 
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p _ vf Another demonftration of the fame. - 


j a ip TAFA ' 


f WEY a a ee ee i ' 
” Suppofe that the two unequal magnitudes genen be ABandc. And kt C. be the leffe. 
And forafmuch as Cisthelefe, therefore C may fo be multiplyed, that it Shall at the length 
begreater then AB . Let it be fonzultiplyed, and lerthe multiplex of Cexceding AB be the 
magnitude FM | And déuidek M into his partes equallvnto C, that is, into the maggi- 
tok MH,HG,and-GF Andfroni A B take away more then the halfe, which let be 
the: magnitude BE : and likewife from E-A take away againe more then the halfe, name: 
ly, the magnitude E D "And thus do continually aintill the diwifions which are in the 


magnitude FM , be equal in-misltitude to the dimifions which are iss the magnitude A 
B: ‘and let thofe diuifions bethe magnitudes BE,ED, and D A. And- bom multipiex 
the. magnitude FM is to the ‘magnitude C, fo multiplex let the magnitude K X be 
to the magnitude D A, And deuide the magnitade. K X into the magnitudes equal tå 


the magnitude DA swhich lef be KL, LN, and NX. Now then the dinifions white 


arein the magnitude K X, are equall unto the dinifi- 
ons which arein the magnitude ME . And forafmuch 
‘as B E is greater then the halfeof AB; therefore BE - 
isgreater then the refidueE A Wherefore B Eis much = ] 
snore greater then D.A .But D Ais equallunto X N. A i 
Wherefore B E is greater. then X N.Againe forafiuch 
as DE ts greater tien the halfe of E A , therefore . 
D Eis greater then therefidue D A:but D Ais equall 
unto LN : wherefore D-E is greater then LN Wher- 
fore the whole magnitude D Bis greater tht the whole E 
magnitude X Lv But D A iseguallonto LK. Wheres, 
fore the whole magnitude CAB is greater then the ` 
whole magnitude K X . Andibe magnitude M F is. wy lig 
greater then thé magnitude BA wherefore MF is — x a 
much greater the-K X . And forafmuch as thole Mage» f 
Hiluaes X N,N Lic LK, are eguali the one tothe Pui 
ther, likewife thefë magnitude MH,H Gand GP: | 
are equal the one to the other ,cy the multitude of thafe ) ] | Í 
magnitudes which arein M F, is equall tothe mahi- B â a A x 
tude of thofe magnitudes whith drein K X: therforeas ` T yo 
K Listo FG, fois LN to GH,and NX to HM . Wherefore (by the 12.0f the fifi) as one 
of the antecedentes,namely,K L,is to one of the confequentes, namely, to FG, fo are all the 
antecedentes namely, the whole KX io all the confi equentes namely, tothe whole F M But 
F Mis greater then KX. Wherefore FG is Greater then L K. But F GisequalluntoC: and 
K L unto D A (by fuppofition) Wherefore the magnitude Cis Greater then the magnitude 
A D : which was required to be proued. i 
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ails q The 2-Theoreme. The 2. Propofition. 


Two vnequall magnitudes being genen, if the lefse be continually taken 
from the greater, ex that which remayneth meafureth at no time the mage 
son guitude going before : then are the ma gnitudes-genen incommenfurable. 
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The firjt cafès 


pe Thetenth Boake. > 
IS V ppofe that there betwa unequall magnitndes:d Bands oi bluo t sapin 
i 56 C D,and let A B be the lefe : and taking away continu 
> ‘| ally by a certaine alternate detvaction the le e from the 
Ks CNN Greater, let not the refidue meafure the magnitude going 
before Then I fay, thatthofe two magnitudes:A Band DFAT esp. OO 
commenfurable For if they be commenfurable, then (by the firff dew == Ewe, vò ye. 
inition of the tenth) Jome one magnitude fall meafure then both: Ao veo ox 


A o 


rege LS 
x 


Let there be fuch amagnitude, ifit be pofible, and let the fame be Box}. 3 

tänd let A B meafäring D F, leant a lefethen it felfesnamely,c E| 2 pat 

(thatis,from the greater magnitude C D, takeaway a’ certayne partas DE: Glow weit 

which let be equall to AB, or ifit be not equall ynto it, yerletitbe fuch thar, s gai TEN 
that lefle magnitude A B being more then once repeated may make the mag- .] >. a 
nitude D F + For this isthe meaning of this ler A B meufarinz D F ESG. "And ia E wat 
this detra€tion made,ofthe lefle L fay out of the greaterslerrhere be left ofthe \ f >)" ze 
greater a certaine portion C F, leffe then the magnitude A.B « And this isthe i A 
meaning of that which in the Theoreme was (aid, dnd shar whith remeineth mea | j i 
Jareth at no time the magnitude going before’). Tikewife let CE pea uring è me a i 
`> o E are , WE E ws f i if ay i. 

BG leane a lefe then it felfe,namely, AC? and dd this continually as asaj 
Me yee p>’ a, 


often as needevequireth, untill therebe fogùd fiiha magnitudethat Bp 2E n DY 
is lefe then E : which masi needes at the length happen (by the Propafition going before) . 
Lei there be found fuch a magnitude lefe then E, which let be-AG | And forafmuch asthe 
sagnitude E meafureth the magnitude A B, but AB mealareih D F therefore E reali 
reth the magnitude D F (by this common [intence , fa magnitude meafure an other magiirade it 


fureth at no time the magnitude going before, then are the magnitudes geuen incommenft- 
rable : which was required to be demonfirated, `> © 5 m~ deni 


e A Ge*™ wad bail tela Wi Bh 
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g A Corollary added by Montaureus, oy. 


` “By this propofition itis manifeft, that ifthe two vnequall magnitudes geuen benot 
Incommenfurable,but commenfurable,then the leffe being continually fubtrahed ont 
‘ofthe greater,the refidue hall ofnéceflitie meafnre that which went before.” X 


Eo A.: cg The 1. Probleme: - The 3.Propofition. ` a =’ 4 


Two magnitudes commenfurable being genen „to finde out their greatest 
common meafure. - 


AV ppofe that the two commenfurable magnitudes genen be AB cy C D,of which 
‘let A B be the leffe.Itis required to finde out the greatest common meafure of the 
E magnitudes A Band C D.Now AB either meafureth G Dor nyt. If. it meafure 


Gel it and feing it alfo meafureth it felfe, wherfore A Bis a common meafure ae 
k. the 


of Euclides Elementes. Fol.22A.n 


the magnitudes A B and C D. Andit is manifest that it is the grea- m 
teft caminon mMedjure to them For no magnitude greater then AB | 
can meafure AB. But now fuppofe that AB donot meafure CD. 

And taking continually the lege from the greater that which rerai- *i 
neth fhall at length meafure that which goeth before(by the corella- E 

ry bcfore added for that A B and C D are cimenfurable Now then | 

let AB iseafuring E Dwhichisa part of the magnitude C D, leane. +P 

a magnitude lefe then it [elfe,namely,E C.And let E C meaf uring 

the magnitude F B, which is a part of the magnitude AB, leane a 

lefe the it felfe namely, F A,and let F A precifely meafure the mag- 

nitude C E (And thisisthe meaning of this, Thar which remayneth foal at 

the length mesfure that which goeth before,when there is nothing left after the 

meafuring made) And forafmuch as A F meafureth the magnitude 

CE,but C E meafureth F B : wherfore A F alfo meafureth F Be 

it meafureth it [elfe : wherfore A F meafureth alfothe whole AB. ” 

But A B meafureth D E,wherfore A F alfomeafureth D E.And A 

F alfoweafureth CE, wherfore it meafureth the whole magnitude 

CD.Wherfore the magnitude A F meafureth both the magnitudes 

AB and C D.Wherfore AF is a common meafurevnto A Band C * 

D.I fay elfo that it is the greateft comon meafure unto thent.F or if B G 

not then ts there forme magnitude greater the the magnitude A F which meafuneth both the 
magnitudes A Band C D.Let there be fuch a one if it be poffitle,and let the fame be the mag 
nitude G And forafmuch as G meafureth A Band A B meafureth ED : therefore G alfo 
meafureth E D, and by fuppofition,it meafureth the whole C D, wherfore G meafureth alfo 
the refidue C E. But C E meafureth F B,wherforeG alfo meafureth F B.And by fuppofition 
it meafureth the whole A B.Wherforeit meafureth the refidue A F namely the greater mag 
nitudethe leffeswhich is impoffible. Wherefore no magnitude greater then A F, meafureth 
thefe magnitudes A Band C D. Wherefore A F isthe greateft common meafure unto the 
magnitudes A B and C D Wherforevnto twocommenfurable magnitudes geuen, namely, 


A Band C Dis found out their greateft common meafure, namely, the magnitude A E: 
which was required to be done. 


| 


q Corollary. 
— Hereby it is manifeft that if a magnitude meafure two ma tenitudes, it fhall 


alfo meafure their greateft common mea/ure. for ifit meafare the wholes and the wea: 
taken away,it fhal alfo meafure the refidues,of which one is the greateft commen meaft 


y re,as we may 
{ee by the latter ende of the former demonftration, . 


eP ontanrens reduceth this Probleme into a Theoreme after this maner, 


Tro Gnequall and commenfurable magnitudes being genen, if the lefe da mtafare the greater, then is it the 
greatest common meafure to them both. But sf not,then the lefe being continually by amutuall detradion (as 
before hath bene tanght\ taken ont of the greater ,whenfoener the refidue orecsfely meafureth that which went 
before leaning nothing the fard refidue foul! be the greatest common meafure to both the magnitudes genen, 


q Lhe 2.Probleme. The 4. Propofition. 


Three magnitudes commenfurable beyng geuen,to finde out their greatelt 
common meafure. 
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¥his propoh- Ex Vppofe that the three commenfurablemagnitades geuen be A,B,C. It is required 
mee, [$ N ia of thefe three magnitudes to finde out the greatefi common meafire. Take (by the. 
aeons SOY nr propofition) the greate/t common meafure of the two magnitudes A,B and, 
must quanti» Tet the famme be D Now then this magnitude D either meafureth the third magnitude,which 


tywhichthe ds C,or not.Firft let it meafure C; And forafmuch as 

zefi s Mood D meafureth C, andit meafurah alfo the magni- 

a i tades A,B > therfore D meafureth the three magni- 
NEDES ray. T ; 7 

tudes A,B,C.Wherfore D is a common meafure va- 

tothe magnitudes A,B,C. And it is manifest that it 
ConfleaSian, ; 5 je , ; 

' isthe greateft common meafure. For no magnitude 
greater then D can meafure the magnitudes A,B,C. 
A 4 a Si Forifit be pofible let the magnitude E being grea- 
an roohi- ser then the magutttide D; meafuretie magnitude 
The frf cafe. A,B,C. And forafinuch as E- meafureth the magni- 
tudes A,B,C, it meafureth the twofirf magnitudes 
AB. Wherfore it fhall alfo (by the Corollary of the > A 


a eee a cr as erent Ce 


E) tenpoa perime feag 
puaa 


D E 


Tee E, 


Demonfya- : i $ 
cion deadino to JOPET propofition )meafure the greateft comon med- 
Edie eaS © e x 5 r A 
anabfurdisse, jure ofthe magnitudes A,B whichis D, namely, the greater fhall meafure the lefe; which 
Pas s 73 3 
is impofiole. 
j 
The fecond _ But now let D not meafure the magnitide C. Firf 1 fay shat the magnitudesC,D, are commenfis~ 
ele, sable. Foy forafminch asthe magnitudes A,B,C are commenfurable, [ome magnitude fhail 
y} es á J Jalan & 


Acoma — alfo (by the corollary going before mmeafure the greateft common meafure of A,B,thatis,D: 
wecoSarytabe sid by [up rofitton )it mealureth the magnitude 
preued vijere C Wherfore that {aid magnitude fhall meafure 
the magnitudes C and D.Wherfore the magni- 
tudes C,D ave comme{urable.T ake by the third 
of this tenth their greateft common meafure, er 
let the fame be the magnitude E. And foraf- 
much as E meofureth D, but D meafureth the | | 
magnitudes A,B. Wherfore B alfo meafureth ; t a 
the magnitudes A,B, andit alfo meafureth the | , | i | T 
| Pa 
B E 


saseature temypbich [ball alfo meafure the magnitudes A B taken apart. Wherfore it fhail 


a ae 
eemapiratint. 
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magnitude C.Wherfore E isa common meafure | 
Densafra- to shethree magnitudes A,B,C.1fay alfothat it 4 yt aS 
ori £ ts the ereateft comme meafure. For if it be pofi- 

"ble, let there bea magnitude, namely, F, grea- i. 
ter then the magnitude E. And let F meafure the three magnitudes A,B,C. Aud forafmuch : 
as F meafnreth the magnitudes A,B,C jt alfo meafureth the two firft magnitudes A,B. Wher 
fore (by the corollary going before) it foal alfo meafure the greatef common meafure of the 
wagiiindes A,B.But the greateff common meafure of the magnitudes A,B,is D. Wherfore 
Fxseafureth D and it alfo meafureth C.Wherfore F wsealureth the magnitudes CD Wher- 
fore F {hall al fo meafure the greateft common meafure of the magnitudes C,D But the grea- 
ref CORON veaji ure of the magnitudes C,D, is E. Wherfore F meafureth E, namely, thè 
greater the lefe which is inepof (ible Wherfore no magnitude greater then E meafureth the 
magnitudes A,B,C Wherfore E is the greatest common meafure of the magnitudes ABC. 
IFD do not meafurethe magnitude C.But if D do meafiire C,then is D the greateft commo 
sresfure Wherfore three magnitudes commen{urable being gesen,there is found their gres- 
tesi common meafire: which was required to be done. + . 


* or 


Corollary: 


oy a w 7s? ~ a 
of Euclides Elementet, Fol.235. 
ee ee 
Hereby it is manifest that if a magnitude meafure three magnitudes jit fhall 
~ alfo meafure their greateft common meafure. In like fort alfo in magnitudes 
comméfurable how many foener being gent, may be found out their greate/t 
common meafure,and the covollary Will ever be true... ... °° | 


: This Probleme alfo AZontaureus reduceth into a Theoreme after this maner: 


Three magnitudes being commenfurable, ifthe greatest compron medfure to tw oof them,do meafe wre the third 
ir all bethe greatest common meafure to all the three magnitudes geuen. But if it do not meafure tt the greateft 
cowinor mealure of the third and of the greatest common menfure of the two firft, isthe greate/? common meds 
fore of allthethree magnitudes. | a. ` j 


5 i oe 
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q The 3.T heoreme. The 5 Propofition. 


Magnitudes commenfurable haue fuch proportion the. one tothe other, as 
number hath to number. . à À 
ENG Vppofe that A and B be magnitudes cõmenfurable, Then 1 fay that A hath unto B 
AMES» [ech proportion as niiber hath to number For foraftauch as Aand B are comen|it- 
DOAS rable therfore fome magnitude meafureth them, let there bea magnitude that mea 
fereih iher and let the fame be C.And bow often C meafureth A, [o many vnities let there 
bein the number D And how often C meafurcth Bifo many unities let there bein the num- 


Ae 


ber E,and let F be unitie. And forafinuch as the magnitude C meafureth the magnitude 
A by thofe unities which are in the number Ds and =... smm 
vnitie F meafureth the number D by thofe vnities q © us. i T ange. 
which are inthe number D : therefore how many Jo oon an, 


times vnitie meafureth the number D fo many times | 
doth the magnitude C meafure the magnitude: Azm Çe. 
wherfore as the magnitude C is to the magnitude A, | 
fois vnitie F tothe number D. Wherefore contrary |. ` 
wife (by the corollary of the fourth propofition of the: 4 
Sift booke)as the magnitude A isto the magnitude C; . 
foisthennmber D to vnitie F. Againe forafiuch. 
as the magnitude C meafureth the magnitude Bly. 
Thofe vnities which arein the number E, and vnitie |... 
E meafureththe number B by thofe vnities which? .. : 


te a he 


are inthenumber E < therfore how many timesvis A. Boo C D E 


s 


tie F mesfureth the number E, fo many tjies doth S at 
the magntiude C meafure the magnitude Be Wherfore as the. magnitude C is to the magni» 

- tude BfoisunitieF to the ininber E,andit is proued that as the magnitude A is to the 
magnitnae Cfo ts the number D to vnitie FWY her fore of equalitie (by the 22. of the fifte) 
as the magnitude A is tothe magnitude B fois the number D tothe number E. Wherefore 
the commenfurable magnitudes Aand B hane that proportion the one to the other that the 
umber D hath tothe number E. “Magnitudes therfore commenfurable, hane {uch pro- 

portion the one to the other,as number hath to number: which was requived to be prowed.. . 
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apni- eee ah as are fayd to hane fi uch proportion the one to the other, as nfiber hath 
are yd to number, when as what foeuer proportionis betwene thofe magnitudes, the fameis 
a found betwene fome certaine numbers : as if a magnitude be vnto a magnitude either 

2 v8.48 pra- equall, as the number 2. is to the number 2,or donble,as the number.4.to the number 


ortton the . ; 2 
ae theoe OF triple, as 6.to 2, orin any other multiplex proportion . And foalfo touching the 
Fe ihe other kindes of proportion, cither fuperparticular,orfuperpartient. 
bev is to ntt- — ate ay : 
kere g The 4.Ebeoreme.. . The 6.Propofition. 

If two magnitudes hane fuch proportion the one to the other, as number . 
hath to number ; thofe magnitudes are commenfurable. 
a pole that thefe two magnitudes 4 and B haue that proportion the ane tothe 
This propofi- | other, that the number D hath tothe number E . Then 1 fay, that the magni- 


tion isthe tudes A,B, are commenfurable. How many nities there are in the anmber D, 


connerfe of 
Jorincre 


Conftrnttion. be copofed. And let G be'wnitie. Now forafmuch as how many unities there are in the niiber 
D, fo many magnitudes alfo are there in the a : 
Demonfira-~ magnitude A equalivato the magaitade Ce. 
titty therfore what part vaii Gis of the nitber D, ~ 
the fame part ts the magnitude C of the mag- 
tes Hitude A. Wherefore as the magnitude C is to 
the magnitude A, fois vnitie G tothe num-. | 
` ber D. Batonitie G meafureth the numbers. + 
. D. Wherefore the magattude Calfo meafu- . ~ | LA 
reth the magnitude A. And for that as the. 
magnitude C isto the magnitude A,foisu-~ 
nitie G tothe number D : therefore contrary- o . J 
wife(by the Corollary of the fourth of thefift): > : 
as the magnitude A is tothe magnitude.C, i l 
F 


@ueseaevtia 
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fois the nember D to vnitie G.Againe forafs 

much as how many vnities there are inthe a Bo a 
number E fo many magnitudes alfo arethere 

inthe magnitude F equall unto the magni- 


7 . 


tude C : therefore asthe magnitude C isto the magnitude E foisvnitie G to the number E. 
Andit is proued that as the magnitude A is to the magnitude C, fois the number D to unis 
tie G. Wherefore of equalitie (by the 22. of the fift) as the magnitude A is to the magnitude 
F, fois thé number D tothe number EX But as thenumber. D. isto the number Ey fo is the 
magnitude dA tothe magnitude B Wherefore ( by the 11. of the fift ) as the magnitude A is 
to the magnitude B, foisthe fame magnitude Ato the magnitude F: wherefore A hath vn- 
to either of thefe magnitudes Band F one and the fame proportion . Wherefore (by the 9.of 
the fif the magnitude. Bis equall unto the magnitude F . But the magnitude C meafureth 
the magnitude F : wherefore it alfo meafureth the magnitude B: and it likewife meafureth 
the magnitude A. Wherefore the magnitude C meafwreth the magnitudes A and B.Wher- 

fore the netgnitudes A cy B are commenfurable . If therefore two magnitudes hane fuch pro- 
portion the one to the other, asnumber hath to number ,thofe magnitudes aré comenfurable: 

which was required to be proued, T? . 


' TEL 2 Corollary. 


r = E 
_ of Euclides Elementés: 
- i A . a ` 
inath , deabwiagranes ap Corvilary ren ee , 
-e Hirebyä israanifeft, that ftherebetmo nübersas Dand ow A Corollary, 
E, and aright line, as A: atis pofible to gene an other ling, N's a ew eee 
vato which the line A [hall haue the fame proportion, that the 
number D hath tothe number E. For deuide the line Ainto .. .\% 
[orsay equall partes as thereare unities in the number D ( by 
the. of the fixt) . And take an other line, as F, which let be | | 
“Dopoled of fo many partes exuall tothe partes of the line A,as 
there be unities in the number E.Wherefore the line A fhall | i 
beto thaline F, as the number D isto the number E. Andby: | pnpa 
iyis iein You may unto any line geue gene an other line com. SY ih 
~wncnfurable in length . Lor of two lines bein proportion theone | 
-tothe other,as number ts to number, they {hall alfo be commzen- | 
“furable in-leneth, by this 6 Theoreme. e č 
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~T iwonumbers being genen, and alfo aright line.: as the one numberis to 
the other fo to make the {quare of 9 line genen to be to the |quare of an other line. 


Suppofe that the numbers geuen be D and E : and let the right line genen be A. Itis 
required, as thé number D is to the number E, foto make the {quare of the line A to be to 
the Square of an other line . As the number D is to the number E, fo let the line A be tothe 

‘lie Fe bythe former Corollary}. And take Š ~ - 
betwene thofe two lines A-and E the peane ` 
proportionall ( by the 13. of the fixt ) which . 
et be the line B: Now for that'as the nunzber *~ 
“Dis tothe number E, fo istheline Atothe © 
sline F: and as the line A 4s to the line. F,fo~ © 
ts the fquaré of the line A to the if quare of the ~~ Le ace lal w 
line B ( bythe fecond Corollary ofthe O a pan . 
the fixt) . Wherefore as the number D isto © DENE woe 
the number E fo is the [quare ofthe line Ato’ 


Coufiructions 


Demonstra 
£104, 


the fquare of the line B : which was required to be done. 


g An other detnonftration of the 6. Propofition. 


|. Suppofe that.thefe tivo magnitudes genen Aand É, 
haue that proportion the one to the other, that the aum- 
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ber Chith ta the nüber D.T hë fay, that thofe magni- 
-tndes ave comme[urable. How many Unities there are in | 


Confiractions 
the number C, into fo many equall partes let the magni- i 


tude A be denided, ey let the magnitude E be equall vn- 
‘to one of thofe partes . Wherefore as unitie is tothe num 
ber C, fo isthe řnágnitade E to the magnitude. A. And 
as the number C is to the ntimber D fois the magnitude 
A to the magnitude B. Wherefore of equalitie( by the 22, 
of the fift )as vnitie is to the number D, fois the magni- 
tude E tothe magnitude B. But vnitie meafureth the 
M number 


Demon tre- 
tion. © 


ressa‘ 
» 


Fritie . 


Ce e 


bs, 


Demonsivd- 
stan leading ta 
an abfurditie. 


This.zs the 
connerfeo*the 
ferm-r,and 2$ 
prouedby an 
svdarect de~ 
wsonfirattott. 


Ge 


usi E; 1% q The 6. T heorente. ie 4h 


‘tr. T he tenth Booked 5o 


A l ees Urs 


E T A wet 7 Ne 
` e+e hy eh es wR 
ofition. 4 


wh 


gnitudes incommenfurable, hane not that proportion the one to the ga 


i, ae yale ne = 
vk Se SIRS ON 


— Y à 
nct unto B that proportion that number hath to 


dauniber-bath to numbers which was required to "Ta e A 
2 z A = 3 : eA aes. 
dedleminfirated oa) a veered Goa Pomel Qe res 


= ek 


he 8. Propofition. 


t 
’ 


Ae l 


‘At Bee ae SE ele WL - ; È 
~ Yf two magnitudes bane not that proportion the one to the other that nums 


ber hath to number, thofe magnitudes are incommenfurable.. 
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Aes that thefe two magnitudes A and B,hauenot that proportion the one to 
the other that number hath to number T hen Tfay, that_A and B are magni- 

|< \jtudes incommenfurable . For if Aand B be commenfurable, then fhall A hane 
LENA unto B, that proportion that number hath to number ( by thé 5.of this tenth). 
But(by fuppofition jit hath not that proportion that — Aa a. 
number hath to number .Wherefere A and B are A + 
incommenfurable magnitudes If therfore two mag- 3 
nitudes haue not that proportion the one-totheo-.. are ls 
ther that number hath to nitber, thofe magnitudes ` [ 
are incommenfurable «which was required to be proued, 
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q T'he 7. T heoreme. 
Ia pe, -= i 
- Squares defcribed of right lines commenfurablein length, hane that pros 
portion the one to the other that a fquare number hath to a fquare number. 
And {quares which hane that proportion the one to the other that afquare . 
number Lath to a [quare nuber fhall alfo hane their fides comenfurable in 
length. But {quares defcribed of right lines incommenfurable in length, - 
haue not that proportion the one to the other, that afquarenumber hathto . 
a fquare number. And fquares which haue not that proportion the éne to 
_ the other that a [quare nber hath toa [quare number haye not their fides., 
~; commenfurable in length. `` —" . 
mai Suppofe 


of Euclides Elementes,. ` Fl.2370 
P E lini Aad Ble Enes —. A iy ma seo The frh part 


5 comenfurable in length Then demonftratede 


EO I fay that the fquare of the 

line A hath unto the [quare of the line 

B, that proportion that a [quare num- - 
ber hath to a [quare number For foraf 
mich asthe lines A and B are commen 

frrable in length : therefore the line A 

hath unto, the line B that proportion 

that number hath to number (by thes. : pa 

of this tenth) Let the line A hane unto Gt RD on 


the line B that proportion , that the s 

number C hath to the number D, Now — un 

for that as the line A is to the line B, fo ern 

is the number C fo the number D : but vn | ae 

the [qaare of the line A is vato the we | CE 
{quare of the line Bin double proportið fie i jw . 


of that which the line A is unto the line B ( for like rectiline figures ( by the first corollary of 
the 20. of the fixt.) are in double proportion of that which the fides of like proportion are) 
and likewife the [quare number produced of C is tothe [quare number produced of D ,in 
double proportion of that which the number C is to the number D(for by the 11.0f the eight 
betwene two [quare numbers there is one mseane proportional number ey a [quare number is 
to a [quare number in double proportion of that which fide is unto fide) . Wherefore asthe 
{quare of theline A isto the {quare of the line B fo isthe [quare number produced of the 
number C,to the [quare number produced of the number De j 
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`, Forafmuch asthe lines A and B are commenfurable,therefore(by the 5 of this tenth) A Aneh 
hath vnto B the fame proportion that number hath to number Let them hane that proportið mon ration 
that the number C hath to the number D « And let the nitmber C multiphing himfelfe pro= ofthe first 
duce the nunber E,and multiplying the number D letit produce the number F: and let thé parte. 
number D_miltiplying himfelfe produce the number G. And forafmych as the number ~ 
multiplying himfelfe produced the number E , and multiplying the number D it produced 
the number F :therefore( by the 17.0f the feuenth)as the number C is to the number D; that 
is, the line A tothe i aes EA, 
line B fois the num- 
ber E to the nitber F. 
But as the line A is 
tothe line B, fois the | 
{quare of the line A 
to the parallelograme 
contained under the 
lines A and B (by the 
fief ofthe fect Wher 7" 
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-~ o Id B, fois the number Eto the number F. Agayne or, as miche as thé number C multi: 
we plying the nunsber D produced the nuinber F , e> the number D sara himfelfe pro- 


duced the number G: therefore ( by the 17.0f the feuenth ) asthe number C is to the num- 
ber D, that is, as the lize Ais tothe lineB, fo is the number F to the number G . But. 
asthe line A is tothe line B, fois parallellograme contained under the lines A and B to 
the [quare of theline B (by the first of the fixt). Wherefore as that which is contained vis 
der the lines A and B isto the [quare of the line B-, fois the number F to the number. 
G . But as the fguare ofthe line Ais toihatwhichis contayned under the lines Aand By, 
Sots the number E to the iumber F. Wherefore of equalitie(by the 22. of thefifie ) as the’ 
Square of the line Ais to the [quare of the line B , foisthe number E to thenumber G . But. 
either of thee numbers E and Gris a. [quare number.For E is produced of the number C, 
vaultiplyed into him felfe , and G is produced of the number: D multiplied into him felfe, 
Wherefore the [quare of the line A hath unto the o fquare of the line B thas Paia that a. 

{quare number hath to a [quare number avbich was requived to be demonftrated. 
An other demonfiration of the fame firit part after Moxtaureus. ‘ 


B rc 


` 


ERETI 
: 
Ae in 


tion of the [quare of the line A, is unto sia h i 7 
the {quare of the line B doubleto that ee, * al MANA p 
proportion which the line A hath unto «sore r ze Pat 


the line B(by the vorollary of the vo.of Neyo S 
4 


ayes 


7 4 


~~ 
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the fist) And the proportion of the {quare'nuémber whichis: produced ‘ofthe number Cto 
the [quare number produced of themumber D is (by thexx.0f theeight ) double ta that pre» 
portion which the number C hath Unto thé number DW herefore as the line A is to the line 
B,fois the number G to the number D. Wherefore-theline A hath unto the line B the fame 
proportion'that the number C hath tothe niniber D Wherefore (by the 6 sof this booke the 
lines A ahd B are commenfurable in length :whichwas required'ta beproned 
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fuppofe that the fide.of 
the [quare nuniber E - a sisu D eet. 
be the nitber C, c let 
the fide of the {quare 
number G be the nu- 
ber D: and let the . 
gumber C multiply ——— 
tne the mimber D> ps) 
produce thenümber- |T 
F. Wherefore. thefe 
Pn mah 
în continuall propor- 
tion aud in the fame 
proportion that the i 
number C is tothe, — E sneemseeuesssus F Rae 
number D ( by the I zand IS sof the feuenth) dad forafinuch as the meane prepertionall betwene the 
[quares of the lines A and B is that which is contained Gnder the lines A and Bo (PY; hith th ough it might 
Driefely be proved yet we take itas now) And likewifethe meane proportionall betwene the 
numbers E and G ts the number F(by the .0.0f the fenenth) : therefore as the [quare of the 
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line Ais to that which is contained under the lines A and B, fo is the number E to the mum- 
ber Fand as thatwhich is containèedvnder the lines A and Bisto the fanare of the line B, 
fois the number F tothe number G But as the fquare of the line Ais ta that which is ton: 
tained under the'lines A and B fois the line Ato the'line B(by the fir of the fixt): Wheres 
fore the lines A and B are in the ame proportion that the number Eis to the number Fs 
that is,that the number Cis tothe number D . Wherefore the lines A and B are commen fit 


rable in length (by the 6 of this tenth): which was required to be proned.. E 
But now fuppofe that the lines Aand B be incom- n ~ 


menfirable in length. Then Tay that the [qnare of A eaaa es a 
the line A hath not unto the fquare of thé line B that Te Caer pe alii a 
proportion that a [quare nunsber hath to a [guarentee TIT : 
ber. For if the {quare of the line A hane unto thess © lantsa xi yim = 
Square of the line B,the fame proportion that a [quare number hath to a [quare number, thé. 
poallthe lines A and B be conten {arable in length( by the fecond part of this propofition) But 
by fuppofition they are not Wherefore the (quaréof the line A, hath not-amto the fageare of 
_the lyne B that proportion that à [jiiare number hath toa [quare number sebich was regas 
reidto be proued. DRES eee a G AN e ew i Taa 
“i Againe fuppofe that the [qnare of the line Ahane not unto the [quare of the line B, the 
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fame proportion that a [quare number hath to a fquàre ai 

number.. Then I fay that the lines A: and Bare income) , ‘sawn E 
menfurable in length. For if thelines Aand B be com- cAr z = = eat ll 
men furable in length, then the{quare of the line A fhould s s ae s 
haue unto the fqúare of the-line By the fame: proportion. 5-—- aden et 
that a [quare number hath to a fanare number,by the firfi part. of this propofit. ton,- but by 
fuppofition it hath not wherfore the lines A and B are not commenfurablein length. Wher- 
fore they are nicomenfurablein length Wherfore [quares made of right lines commenfura- 
in length, haue that proportion the one tothe other thata Square number hath to a f ware 
number And {quares which haue that proportion the one to the other that a [quare number 
hath toa [quare nuenbersfhall alfohaderbe fides commenfurable in length. But fquares de- 
feribed of right lines incommenfurabléin length ,haue Rot that-proportion, the one to the o- 
ther that afquarenunsber hath to ai{gnarenumber. And [quar es which haue not that: pro- 
portion the one tothe other, that a {quare number hath to a [quare number, hane nat alle 
their fides commenfurable ia length : which was all that was required to be proucd: i. y 
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Hereby it is manifeft that right lines comenurable in length, are alfo ener. 
commen urable in power. But right lines commenfurablean power, are not 
alwayes commenfurable in length. And right lines in comenfurable in legth 
are not alwayes incommenfurable in power. But right lines mcammenfurae 
ble in powerzare ener alfo incommenfurablein length, ~~.) T 
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pienfurable, for that they defcribe fquares which haue that prepa which number fims- 


: ply hath, to number, which {quares are therfore commenfurable (by the 6. of this booke) = 
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proportion the one tothe other, as number isto number; but not as a,{quare number ts tož 
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But right lines incommenfurable in power,are alwayes alfo incommenfurable in length. 


furdeWherfore right linesincommenfurable in power,are ener incommenfurable in length. 
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For the better vnderftanding of this propofition and the other fqllowing;-Ihaue 
hereadded certayne annotacions taken out of e-tiouraurens. And firft-astouching_the 
fignification of wordés and termes herein vied,which are fuch,thatvnlefié they be well 
marked and peyfed,the matter will be obfcure and hard,and ina maner inexplicable. - 

Firft,this ye muf note,that lines to be commetifurable in length. and lines to be in 


proportion the one to the cther,as number is tonumber is all one.So that whatloeuer’ 


lines are commenfurableindength,are alfo in-proportion.the one tothe other,as nun- 
beris to number. And conuerfedly what fo euer lynes are in proportion the one to. the 
other,as number is to number, are alfo comméfurable in length,as itis manifell by the 
s and 6 of this booke.Likewifelines tobe incommenfurable in length,and hot to be in 
proportion the one to the orher,as number is to number is all one, asit is manifet’ by 
the 7.and 8.of this booke. Wherfore that which is fayd in this Theorcme, oughtto be 
vnderitand of lines commenfurableinlength,andincommenfurableinlength, | 
This moreouer is to be noted, thatitis not all o#ejnumbers to.be {quarc numbers, 
and to bein proportié the one to the other, asa fquare nambet is to afquarenumber« 
For although {quare numbers be in proportion the one to the other, asa fquare num- 
beris to afquare number, yet are notall thofe numbers which are in proportion the 
one to the other,as a fquare number is to a fquare number, fquare numbers: For they 
may be like faperficiall numbers,and yet not {quare numbers,which yet arein prepor- 
tid the one to the other,as a fquare number is to a {quare number.Although all fquare 
numbers are like fuperficiall numbers.For betwene two fquare numbers there falleth 
one ineane proportionali number (by the 11. of the eight). But if betwene two num- 
‘bers, there fail one meane proportionall number,thofe two numbers are like fuperfici- 
all numbers(by the 20. 0f the eight). So alfo iftwo numbers be in proportion the oné 
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to the other,as a fquare number is to afquare number,they fhall be like fuperficiall nū- 


bers by the frh corollary added after the laft propofition of the eight booke. .. : 

Aud now to know whether two fuperficiall numbers geuen,be like fuperficiall num- 
bers or no,itis thus found out. Firftif berwene the two numbers geuen, there fall no 
meane proportionall,then are notthefe two numbers like fuperficiall numbers(by the 
18,of the eight. But if there do fall betwene them a meane proportionall,then are they 
like fuperficiall numbers (by the 20.0fthe eight) Moreouer two like fuperficiall numi 
Bers multiplied the one into the other,do produce'a fquare humber (by the firftof the 
ninth). Wherfore if they do not producea fquare number,then are they not like fuper- 
ficiallnum bers. And if the onc being multiplied into the other, they produce a fquare 
numberthenare they like fuperficiall(by the 2.0f the ninth).Moreouer if the faid twa 
fuperficialnumbers be in-faperperticular,or fuperbipartient proportion,then are they 
‘thot like’fuperficiall nunibers. Forif they fhould be like, then fhould there be a meane 


proportionall betwene theni (by the 20.0ftheeight).But that is‘contrary to the Co-’ 
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< Suppofe that there be aline, namely,C, which imagine to be foure fore long: and let there be an 
other line D, which letbe three footeleng.. And (by. the, 13. of the fixt)itake the meane prepor- 
tionall bétwene thelines A, D, which let be theline:B. Wherefore the {quare of the line B thalk 
be. equall to, the.rectangle parallelogramme contayned. ynder the line C and D (by the 17-0f the 
fixt). Which fquare {hall contayne 12. foote, & fo much alfo fhall the:parallelogramme deferibed 


ofthe lines,C & Dcontaine. Take alfo rwo other-lines E and F, of which let E be 3.foote long.and let 


Fbeafootelong. Andlet the meane proportional! betwene the!ines Eand F, be the line A. Now. 
then the {quare of theline A fhall containe 3 .foote,as alfo doth the- parallelograme defcribed. of the 
dines E,F.Thé.1 fay, that the fquare of the line B, which cétaineth 12,foote, is to the fquare ofthe line 
As which contayneth 3. foote,in that proportion that a {quarenumber is toa fquare number. « For as 


- thenumber, 12.1s to the number 3, fo is the fquare: of-the line B, which containeth 12. foote, to. ., 


the fquare of the line A, which contayneth 3 foote.. But the numbers 12,and 3. are like fuperficiall. 


‘numbers ,for the fides of 12. which are 2. and 6, are ptoportionall with, the fides of 3. which are. 
aand 3. Wherefore the {quare of the line B, which contayneth iz.foote, fhall bevuto the fquare of the. 


line A, which contayneth 3 -foote,in that proportion that a like fuperficiall numberis toa like fuperfici- 


all number, Buclike fuperficiall numbersare in proportion the one.to the other; asa {guare number is, 
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to a fquare nfiber, 
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ers are 4. and i. ) na Pe E. ; 
(by the are eters Ss x : 
eight) . Wherefore LE? s i 3 

the fquare of the B as 4 = 

line B, which con- Z F í 


rayneth 12.foote, is D qt tn 
to the fguare ofthe 
line A which cétai- 


neth 3.foote,fn that E 
paoporion that a | 
quare number is to E 5 mis 


‘a fquare number, 
namely , that the 
number 4. isto the 
number 1: which 
roportion is qua- 
UA . For T 
greater {quare whi- 
che is 12, contay- 
neth the leffe fquare 
which is 3, dure 
‘times . Wherefore - 
the fide of the 
{quare 12, which is 
the line B,is double 
to the fide of the 
fquare 3, which is B 
the line A. Wher- $ 
fore the line B is to 
the line A,inthat ` 
proportion that > ' - — 
number is to num- - Bs â 
ber. Wherfore (by i i , NY ! 
the s.ofthis booke) the lines R & A arecommenfurable in length . Which is 2 {uppofition neceflary 
to conclude the firft part of this Theoreme, namely, that the {quares of fuch lines are in proportion 
the one to the other, thata {quare number is to a {quare number. z R l 
So a'fo the nfiber which denominateth the greater terme of the proportion ofthe line B to the line 
A,which is2,ifit be multiplyed into it felfe, ic maketh a fquare number,namely, 4. Likewife the num- 
ber which denominateth the leffe terme,namely,r. if it be muitiplyed into it felfe, it maketh no more 
but r. Which vnitieis alfo in power a fquare nitber.Wherfore the {quare of the line B,is to the fquare 
of theline A, in that proportion thata {quare number is to a {quare number,namely, that 4.is ter. By 
this you fee (which thing was before noted) that itis not all one,numbers to be {quare numbers, and 
to be in proportion the one to the other, as a {quare number is to afquare number . For it is manifeft, 
that the numbers rz. and 3.are not fquare numbers, when yet the fquares exprefled by thofe num- 
bers are in that proportion. But the fide of the {quare 12.although it can not of it felfe be exprefled by 
number diftinétly,to fay that the fide thereof is fo many foote long,which feete {quare taken make 
the whole {quare 12 : yet being referred or compared to an other thyng, namely, to the fide of the 
{quare 3, which fide alfo of it felfe cau not be expreffed by number, it is vnto the fayde fide of 
the {quare 3,in double proportion . For the one {quare being quadruple to the other fquare (as is ` 
the fquare of theline B , which contayneth 12. foote, tothe fquare of the line A, which contay- 
neth 3.foore) hath his fide double to the fide of the other {quare, by this general! Corollary 
of thezo. of the fixt, Uke rectiline figures are’ ia double proportion the one to the other that their fides of like 
proportion are. Now if a’man will fay, that the fide of thefquare 12.'may be meafured,for that hys 
proportion which it hath to' the fide of the fquare 3 ,is meafured by 2 (forafmuchas it is dupla propor 
tion: thisis to be confidered,that in fo faying, you fay not,that that magnitude can ofitfelfe be meafu- 
red, but the proportion therof. For,that magnitude,namely,the fide of the {quare 12,fhould by itfelfe 
be meafured, when without any refpect of the proportion of it to an other thing, we may fay that the 
fide of the fyuare,which contayneth 12.foote,is'fo many foote long,the number of which foote multi- 
plyed into it felfe fhould make that number 12. But this is not poffiple,for that rz:is not a {quare num- 
ber. Wherefore thus you may fay : In afmuch as that {quare tz..is confidered by it felf, without hauing 
any refpect of the proportion efit to any other thing,but onely as it is 12.foote,it hach no fide which of 
it felfe can be éexpreffed by number . Butifit be compared to any other thing, namely, to the {quare of 
3.foote,then may you fay that the fide of the fquare r2.isz, and the fide of the fquare 3.15 1. But-thys is 
the denomination of that proportion whichis called duple,which proportion caa not be or confidered 
oe -y aN Eo in 
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in fewer termes then. two, whenasitisa relation ofone-thing to an other thing : wherefore 2.is not 
the number of fich feete,of which there are 12.in the fquare . Agayne,if the number 2. fhoulde be the 
fide of the {quare 12, fo that that fide fhould be 2, then of the multiplication of 2 .into it, felfe, fhoulde 


not be made that {quare 12,but an other fquare which fhould be4.foote.: as of the number z.multiply- `, 
ed into him felfe is produced the {quare number 4 . Neither alfo ifany other number; meafure the fide | 
of the fquare 12,and the fayd number be multiplyedinto him felfefhall-it euer make the number 12. 


When yet all numbers denominating the fide of any {quarennmber, if they be multiplyed into them 


felues,they make the number which denominareth-the fquare, whofe fides they denominate. As 2. ” 
multiplyed into him felfe maketh 4 : 3. maketh 9 : 4.maketh 16 : and folikewife ofall others. Where-.- 
fore it is notall one,magnitudes to be in proportion the one to the other,as number is to number, and - 
euery one of them to be meafured b -him felfe without any refpedt had of the proportion. As here the ` 
fide of the {quare 12.can of it felfe by no meanes be meafured,but being compared to any other magni- 
tude,namely,to the fide of the fquare 3,the proportion thereofis expreffed by number. So alfo the fide 
of the fquare 3;and ofall other {quare figures, whofe areas yet can not be exprefied by {quare numbers. ` 
And that which we here fay, is manifeit euen by the wordes of Excideinthe 5.6.7.and8. Theoremes. 


of this booke. Where he fayth not, that magnitudes commenfurable and incommenfurable are of thé 


felues or of their owne nature expreffed by numbers,but that either they haue or haue not that propor-- 
, tion which number hath to number . Which thing not being well confidered,it fhould feme hath cau-: 


fed many to erre.as hereafter fhall be made manifett. And in deede they which haue demonftrated this 


Theoreme, may feme to fome rather to haue. demdftrated it particularly 8enot vniuerfally.And doubr-' 
les Iiudge there are fome which vnderftand their fayinges otherwife then they ment: when as they- 
_ thinke,that they fuppofe certayne lines not onely commenfurable in lengch,as they are fuppofed to be 


in the Propofiti6,but alfo fuch, that ech of | 
them apart may be expreffed by fomécer-" ` 
tayne number. Wherfore for want of right 
vnderftading, this mought they fay of their 
demonftrations: that wheras they thought: | 
that they had concluded that generally, 
which is in this theoreme of Exclide,Squares - 
eeferibed of lines comenfurable ta-length,are in- 
proporti the one to. the other that a [qaare uñ- 
ber is to a fauere number: they conclude par- 
ticularly, thys onely : Sgwares defcribed of © 
lenes which may by them felues be exprefedby ._ 
fome certame number, are in proportion. 2c. à B 

which yet is otherwife,and their deméttra- i 
tions are right & agreable with the Theoreme.Onely the pi&ure of the figures which the Greeke boke 
hath, may feeme to bring fomedoubt. For thie {quares are fo, defcribed with certayn litle areas,that the 
number.of them may be denominated bya {quare number : whereby it mought feeme that thelines 


A & Biwhich deferibéthe (quaresjought co" > « 

be {uch that they thay.be exprefled by fome PT 
Cettaine nfiber.Astheline Atobes.foote, . | 
andthe lineB 3/foote.As the two former ff ©- Fv 
gures here fet declare. Which thyng yet Es- 
chide fuppofeth not, but only requireth that 
they be commenfurable.in length, asin the... , 
former exaniple -of the two fquares, the — 
whole-areg_.of one of which is.12, and. the . 
whole area.of the otheris 3. For although ...~ 
their fides cå not by them felues be expref- 
fed by fomecertayne number , yet are they ` mai 
commenfurable in length . Moreonerthys = ~ t 


~ 


defcribing of the fquares of the lines A and B,deuided by certaine litle areas,may caufe this error, yar 


aman fhould thinke thatitis all one two numbers to be {quare numbers , and to be in. proportion the 
«ane to the other as a fquare number is tô a {quare number. For the'number of the areas in the fquare of: 


theline A isa fquare number , namely}25. produced of the roote 5, which is the length of theline Az 
-Likewife the number of the areas of the {quare of thé line Byis'a{quare nfiber, namely, 9, whichis pro 
duced of the roote 3, which is the length of the line B - But,we hane before declared that it is notall 
one,numbers to be called {quare numbers,and to bein proportion the one to the other,asa fquare nű- 
beris to afquare number. Wherefore as touching thofe areas contayned in the greater {quare, which 
ds of the line A, and which are in number 5 they do exprefle that {quare number 25 ,which is produced 
of the number $.multiplyed into him felfe , which number.s,is the greater extreme of the proportion 
-betwene 5. and 3 , which isthe proportion ofthe lines A ind B . And this pro ortion namely, of s.r0- 
3.canfeth that the lines A and Bare commenfurable in length (by the é.of this booke) . The fame may 
“be fayd alfo of the areas of the leffe fquare . Neither is it of neceflitie that you ynderitand thole areas to 
~ be fquares,as either feete {quare ar pales {quare which make the whole {quare, although in deede they 
a p ie i a T - - may 
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aay be fuch,fo that the fides of thofe fquares be fo many foote long, ass. foote or 3 .foote . Howbeie 
thys is of neceifitie that the numbers which expreffe the number of the feere {quare or pafes {quare,cé~ 
tayned in the {quares,be either both of thé i cai 

fquare numbers, asin thefe fquare figures 
ofthelines A,B, or that both of them be 
like fuperficiall numbers, as in the former 
{quares which were 12.and3.0f which nū- 
bers itis manifeft by that which hath be- 
fore bene faid,that they are like fuperficiall 
numbers, and therefore haue that propor- 
tion the one to the other, that a {quaren&- 
ber hath toa {quare number. And therfore 
you may defcribe the {quares of the lines 
A,B, without any diftinGion of fuch litle A B 
areas,fo that the {quares may be voydeand i 

emptie,and contayned onely of foure right lines, as in the figure here put. 


e Ne T a An Affumpt. E 

` Foralmuch as in the eight booke in the 26. propofition it was proued, that like playne 
numbers haue that proportion the one to the other, thata [quare number hath toa {quare 
number :and likewife in the 24. of the fame booke it was proued, that iftwo numbers haue 
that proportion the one tothe other, that a fquare number hath toa [quare number, thofe 
numbers are like plaine numbers.Hereby it is manifeft,that unlike plaine numbers, that is, 
whofe fides are not proportionall,haue not that proportion the one to the other that a f{quare 
number hath toa [quare number. Fór if they hane,then fhould they be like plaine numbers, 
which is contrary to the {uppofition. Wherfore unlike plaine numbers haue not that propor- 
tion the one to the other,that a [quare number hath to a fquare nuber. And therfore fyuares 
which haue that proportion the one to the other,that unlike plaine numbers hase, hall hane 
their fides inconsmenf{urable in length (by the laft ie of the former propofition) for that 
thofe {quares haue not that proportion the one to the other that afquare number hath to a 


[quare number. 
a g The 8. Theoreme. T'he 10. Pro ofition. 
Tf foure magnitudes be proportional, and if the fof be commenfurable 


‘puto the fecond,the third alfo fhal be commenfurable vnto the fourth. And 
if the firft be incommenfurable ynto the fecond, the third hall alfo be ine 
commenfurable pnto the fourth. i — 


fo let C be to D,and let A be commenfurable unto B. Then I fay that Cis alfo 
| commenfurable unto D. For forafmuch as Ais commenfurable unto B, i$ 
X| hath(by the fift of the tenth that proportion that number hath to uumber Bat 
as A is to B,fois Cto D.WherforeC alfo hath unto D that pro œa 
portion that number hath to number. Wherfore C is commen- 
Jurable unto D (by the 6 of the tenth). But now {uppofe that 
the magnitude A be incommenfurable unto the magnitude 
B. Then I [ay that the magnitude C alfo is incommenfurable 
unte the magnitude D.F or forafmuch as A is incommen|ura- 
ble unto B, therfore (by the 7. of this booke) A hath not unta 
B fuch proportion as number hath to number But as Ais to B, 
fois Cto D. Wherefore C hath not unto D uch proportion as 
number hath to number. Wherfore (by the 8 of the tenth) C is 
incommenfurable unto D. If therefore there be foure magni- 
tudes proportionall,and if the firft be commenfurable unto the 
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fecond, 


Fppofe that thefe foure ma gnitudes A,B,C,D be proportional. As Aisto B, 


K: 
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fecond;the third alfo fhalt be commenfirable-vinto the fourth. And if the frf be incommen- 
furable vntothe fecond, the third fhall alo be incommen{urable vito the fourth : which 
was required to be prowed. ~~ Ti sn ) nnd | 


qA Cc orollary added by Montaureus.. 


Uf there be foure lines proportionall,and sf the two first, or the two last be comwrenfurable in power l 
onely the other two alfo fhall be commenfurable in power onely, This is proued by the 22. of the AC orollarye 
fixt,and by this tenth propofition.And this Corollary Euclide vfeth in the 27, and 28. 
propofitions of this booke,and in other propofitions alfo. i .. - l Pa 


y T be.3. Probleme, lana l «> T'he. 11, Propofition.. 


Vnto a right line firft fet and geuen (which is called a rationall line) to 
` finde out two right lines incemmenfurable the one in length onely, and the 


other imn length and alfo in power. 
nY 
N yS |commenfurable the one in length onely, the other both in lengthand in power. To finde’ ons 
SLE Take (by that which was added after the o .propofition of this booke) two num- she firit line 


SASS Á í wal | _ Mmcommenlu- 
bers B and C,not hauing that proportion the one to the other,thatafquare number hath to rable in length 


onely to the 


=m Vppofe that the right line frf fetand ‘genen,which is. called rationali line. of 
f | purpofe be A.Itis required unto the {aid line A,to finde out tmo right lines in- 


Cars, 


eR OSS 


| Tofinde out - 


oy 


take (bythe 13.0f the fixt) the meane eg be. > E eond e 
tmene the lines.dand Dand letthe fame be E.Wherfore ~~ $: ‘= ineommentan — 
as the line Ais tothe line Dfais the fquareof theline A = > e rableiothin — 
to the [quare of the line E (by the Corollary of the20..of >o l lengeh and in 
the fixt). But the line _A is unto.the line D incommen pae, — ` power tothe 


fwable in length Wherfore alfo the [quare of the line A 

és unto the [quare of the line E incommenfurable by the 
Second part of the former propofition. Now forafmuchas the [quare of the line Ais income 
ferable to the fquare of the line E, it followeth (by the definition of incommenfurable bynes} 
that the line x Ais incommenfurablein power totheline E Wherfore unto the right line ge- 
nen and frf fet, A,whichis a rationall line,and which ‘fiero 


pie so E A 


C bine genene 


scia M A 
= 


ConflraGson. 


oy TheventhBooke. 


furable or inconsmenfurnble,is found ont the line D incommenfurable in length onely Wher 
fore the line D is rationall (by the fixt definitid of this booke) for that it is incommenfura- 
ble in length onely to the line A,which is the fir line fet,and is by fuppofitio rational T. here. 
is alfo found out the line E,which is unto the fame line A thi AT not onely in 
length but alfo in power which line E compared to the rationall line A, is by the definition 
irrationall.F or Exclide alwayes calleth thofe lines irrationall, which are incommenfurable 
both in length and in power to the line firft fet and by {uppofition rationall. al 


y The o. Theoreme. - “` The 12. Propofition. 


Magnitudes comnienfurable to one and the felfe fame magnitude : are alfo 
, commenfurable the one tothe other,- eat he 


YA ANWA Vopofe thateither of thefe magnitudes A and B,be commenfurable unto the mag- 
ey EAN Me : ani 

UN <y nitude C.T hen 1 fay that the magnitude A is commenfurable unto the magnitude 
WONG B . For forafmuch as the magnitude Ais commenfurable unto the magnitude C, 
therefore (by the 5 .of the tenth) A hath unto C fuch ‘Orme A ~ 
proportion as numberhath to number. Let A hane 

unto C that proportion that the number D hath to ~ 


the number E « Againe forafmuch as Bis commen 
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`. ffias A isto B fois the\number H tothe number L.Wherefore A hath vato B fuch propore 
> tionas numaber hath to number Wherefore(by the fixt of the tenth )the magnitude Ais com 
- menfurable unto the magnitude B. Magmitudes therefore commenfurable to one andthe 


| furable unto C, therefore (by the felfe fame) C hath 


ber. Let Chane unto B that proportion that the 

namber F hath unto the number G.Now then take 

the leaft numbersin continual proportion and in 

shefe proportions géuen namely., that the number 

D hath tothe number E , and thatthe number F Wea 
hath tothe number G(by the 4.0f the eight ):which ae ie 
let be the numbers H, K, L. Sothatasthenumber D...... pe, 
D is to the number E fò let the number H be to the^ Es... - CG i, 
number K and as the nitber F is to thentiberG, fo ~ ` see we 
let the nitber K be tothe nitber L. Nowforthatas °° Re. T os 
AistoC fois D to E, butasDistoBfoisHtoK, = . ih a? seal e ee 
therfore as Ais to Cfo is H to K, Againe for that A 


unto B that proportion that number hath to num- ` mu; | i 
Ç 


- asCistoB, fois F toG, but as FistoG fois Kto L: therefore asC isto B, fois K to Li 
_ But it is now proued that as A is to Cfo is H to K . Wherefore of equalitie (by the22.0f the: 


Š 


felfe [ame magnitude are alfo commen{urable the one tothe other + which was required to 
b 3 oe a is i. 
be proued. s S ay Fwi tk 


. die a Aii k, ma ` 
it > howe?’ qhAmiAimps i+ 


<= Hf therebe two magnitudes compared to one and the felfe fame magnitude, 
>> sand ifthe one'of them be commenfurable vnto it and the other incommene 
* “furable:thofe magnitudes are incommenfurable the one tothe other. =; 


kai” 
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No V ppofe that there be womagnitudes,ndmely, A andB and let C beacertayne other. Demonfira~ 
AKES magnitude. And let Ahè commenfurable , nae tion leading to 
ws re unto Cand let B be comme(urable vato the A e et ADL HT AIL Ito 
felfefameC..Then 1 fay that the magnitude Aisin- 
commenfurable unto B. For if A be conimenfurable 
vito B, forafmuch as A is alfo commefurable unto C BH —__-____., 
sherefore(by the 12.0f the tenth )B is alfo comméfura- ` 

ble unto C:which is contrary to the fuppofition. ` 


(CO po ee 


q T'he 10. T heoreme. ` T'he 13.Propofition. 


- Uf there be two magnitudes commenfurable , and if the one of them be ine 


_ - commenfurable to any other magnitude:the other alfo fhall be incommene 
—— furable tuto the fame. | 


lene V ppofe that thefetwo magnitudes A,B be commenfurable the one to the other, and 
Sit de “2 . : 

zy ei let the one of them , namely A, be incommenfurable unto an other magnitude, Demoufra- 
= = 


a namely,vntoC. Then 1 fay that the other magnitude alfo,namely B, is incommen- *" leading ro 


(urable unto C. For if B be commenfirable untoC, ti ab fnd 
‘then forafmuch as A is commenfurable unto B, A a 

therefore ( by the 12.0f the tenth ) the magnitude A 

alfo is commen|urable unto the magnitude C. But it s i 

as [uppofed to be incommenfurable unto it., which IB.. 

smpofable. Whereforethe magnitudes Band Care > pe 

not commenfurable . Wherefore they areincommenfurable. If therefore there be two magnis 

tudes commenfurable , and ifthe one of them be incommenfurableto any other magnitude, 

theother alfo fhalbe incommenfurable unto the fame:which was required to be proued. 

eee es | Y ACorollary added by Montaurens. 

~~ Magnitudes commen furable to magnitndesincomméfurable,arealfoincommen- . 4 
furabletheonetotheother, ~~ ` rex kr ‘om! A Corellarya 


=- ,Suppofe thar the magnitudes A and B be incommenfurable the one to the othe 
nitude C be cémenfurable to A, and let the magnitude D be cé- . 
menfurable vnto B. Then 1 fay that the magnitudes C and Dare 
incommenturable the one to the other.For A and Care commen= <4 emete menjane 
furable , of which the magnitude A is incommenfurable vnto B, 
wherefore by this 13 .propofition the magnitudes Cand Bare alfo 3 +++» 
incommenfurable: but the magnitudes B aiid D are cémenfurable 
wherefore by the fame,or by the former affumpt , the magnitudes Ct 
C and D are incommenfurable the one to the other.This corolla- D 
ry, Theon vfeth often times asin the 22. z6:and 36 propofitionsof “amm 
this'booke,and in other propoftionsalfo. . ` l 


t,and let the mag- 


aj An Affumpt. 


«Tivo pnequall right lines being genen to finde ont how much the greater is 
m power. more then the leffe. x eR ree ils 


P Süppofe that the two vnequallright lines genen be 7 Band C, of which les AB be the 
we i l greater. 


“Construction. 


a 


Demonflra- 


tiO 


+4 Corollary. 


Demon fira- 
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greater It 1s required to finde out how much more in power the line AB is thenthe line C. 
Defcribe upon the line A B afemicircle A.D mip os it from the point A apply (by the 
firfeof the fourth) aright line A D, equall unto the line A at 
Cand draw avight linefrom D to B. Now it is mani- 
fest that the angle A D Bis aright angle (by the 31. of 
the third).: and that. the line.A.B is in power more then 
the line A D that is then the line C, by the line D B, by 
the 47. of the firft. | we 
And like in forte , two right lines being genen , by this 

mesnes may be founde out a right lyne which contayneth them A 
both in power. Suppofe that the iwo-right lines genen Micy 
be A D and D B.It is required to finde out aright hyne a a 

that contayneth them both in power Let the lines A Band D B be fo put, that they compre. 
hend aright angleA D Band draw aright line from- Ato B:Now agayneitis manifefi(by 
the q7 of the firft) that the line A B contayneth in power the lines A D and D B. 


mE q The 11. Eheoreme. - The 14.Propofition. . 
_ If there be forwer right lines proportionall, and sf the firft be in power more 
` then the fecond by the fquare of aright line commenfurable in length ynto 
the firft the third alfo fhalbe im power more then the fourth, by the fquare 
of aright line commenfurable punto the third. Andif the-firft be in pos 
wer more then the fecond by the fquare of a right line incommenfue 
rable. in length pnto the firft,the third alfo fhall be in power more then 
the fourth by the fquare of a right line incommenfurable in length ta 
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SY pole that thefe foure right lines A,B,C,D,be proportionall. As Ais to B fo let 
Co C beto Dx And let A bein power more then B,by the {quare of the line E.And 
SA likewife let C be in power more then D by the [quare of the line F. Then 1 fay 


Qe that if A be commen{urable in length vato the line E,C alfo feall be commena 
Sipag C 1 gA adsl E idl Boa @ 2 


ADT 
‘furablein length vato the line F.Andif A be incommen- -` i E E 
[urablein length to the line E, C alfo fhall be inconmen-  ĵ 
Jerable in lengthtathe line E ForforthatasAisto Bifo tzi oi aiou % a> 
r E a + "y 


75C to D, therefore as the [quaresofthe line Ais to thé = | © 
Square of the line B, fois the fquare ofthe line C to the” 
ae of the line D (by the 22.0f the fixt). But by [uppo» -| 
fition vato thefquare of the lineA areequall the fquares- :} 
of the lines Eand B,and unto the {quare of the line C’are i 
eguali the fauares of the of the lines D and F : Where-.. .. | 
fore as the fguaresof the lines E and B:(which are equall-.\ Me 
to the [guare of the line A) are to the [quare of the line By’ °* z 
A 
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fo are the [quares of the lines D and F ( which are equall to 

the [quare of the lineC) to the {quare of the line D (by the 
_fenenth of the fft}. Wherfore (by the 17 of the fift)as the A B. 
Yanire of the line Eito the finire of thelineB, fo is the 5 8B 
[quare of the line F to the [quare of the line D.Wherfore alfo.as the line E i 
(fois the line F to the line D (by the fecond parte of the 22. of the fixt) wherefore contrari- 


BAD ee a A 
` Dh 2 4 
tj 


“tr e 


yan om be ft 


_ ife (ly the Cordllary of the fourth of thesift) as Bis to Exfois D to.F But(by fuppofition} 
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as-A is to B fois C to D,Wherfore of equallitie (by the 22. of iyi ft) asd isto E, fois Ct 
F If therfore A be commenfurable in length unto E,C alfo hall be commenfirable in legth 
unto F : and if it ba incommenfurable in length unto E,C alfo fhalbe incommenfurablel in 
length unto F, by the ro. of this booke. If therfore there be foure right tlines proportional, 
and if the frf bein power more then the fecondby the {quare of aright line commenfurable ts 
Yelength unto the firft, the third alfo fhall be in power more then the fourth by the fonare 
of aright line commenfurablein length unto the third: and if the firft be in power more thé 
the fecond , by the [quare of aright line incomen[urable in length vuto the irft , the third, 
allo: [hall be in power more thé the fourth by the [quare of a right line incommenfurable sn. 
length to the third: which was required to be proud: = © = 7 EEREN 


= 


E b ae 


Note thar the line A.may be proued to be in proportion to the line E,as the line C is to the line F,by i 
an other way, naniely, by conuetficn.of proportion (of fortie.as wê haue before. noted, called inuerfe ln other way 
proportion) by the 19.0f the fift . For,forafmuch as the foure lines A,B,C,D, are proportionall:ther- 9 broe that 
fare(by the 22.0f the fixt) their {quares alfo are proportionall. And forafmuch as the antecedent,name- thelines A,£, 
ly the fquare of che line A excedeth the confequent,namely, the {quare of thé line B, by: the fquareof (,F,are proa 
ibe line E : and. the other antecedent,viatnely the {quare of the line C,excedeth the other confequent, portional. 
namely,the {quare of the line D, by the {quare of the line F; therefore as the {quare of the line ‘A isto 
the. exceffe;namely,to the fquare of thé line E;fo is the fquare of the line Cto the excefie namely ,to the 
iquare of the line F. Wherefore (by the fecond part of the 22.0f the fixt) as the line A isto the line E, 
fo,is the line C to the line F. å —— a aii E 


7 y q T'he I2. Theoreme.. ees ae Le Propofition. a sn A 
If two magnitudes commenfurable be compofed,the whole magnitude com» amet 
„x pofed alfofhall be commenfurable to either of the two partes. And if the 
+». whole magnitude compofed be commenfurable to any one of the two partes,- 


thofe two partes {hall alfo be commen: nrable, , 


« Et thefe two commenfurable magnitudes A B and È C,be compofed or added toge- 
ther Then Lfaysthat the whole magnitude AC is cõmenfurable to either of thefe 


ee 
GUF by the frf definition of thetenth) [ome one magnitude meafureth them both. Pinih 
EEE of D ASA of the tegth) forge ons magatude mcafureth shea LOM tion ofthe 


CL a o. fripa, 
let the farse be D. : Now forafmuch as Dmeafureth a ee ' e P 


thefetwo magnitudes A B or B C, let it be commenfurable I fay unto AB. Then 1fay,that Demon Fratts 
thetwomaguitudes AB and BC are commenfurable .. For forafmuch as AB and- AC are aes eb! 

sie = 1 a 
which isthe 


f leas be! DE Ai conuerfeg 
ÄB and AC, it alfo meafureth therefidue B C, by this common [entence, what [vener mea: the first. f 
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znenfurable to any one of the two partes,thofe two partes fhall alfo be commsenfurable : which. 
tas required to be demonstrated. `- í 


W 


damari A Corollaty added by <Wontaurens. 


uo dfan whole wagnitude be commenfurable to one of the two magnitudes which make the whole 
magnitude, it {hall alfo be commenfurablerathe other of the two magnitudes. For ifthe whole mag- 
nitude A C be commenfiirable vnto the magnitude B C, then by the 2.part ofthys 15 Propofition: the 
magnitudes A'B and B C are commenfurable. Wherefore (by the firft part of the fame) the magnitude 
AC fhall bè conimenfurableto either of thefe magnitudes ABandBC: ThisCorollary Tbes» vieth 
in the demonftration of the 17.Propofitionand alfo of other. Propofitions , Howbeit Ewclédeleftit out, 


for that it feemed eafie as in a mancr do all other Corollaryes: 


a tue 


q Lhe 13. T heoreme. . .The 16.Propofition.. 
“. Uf two magnitudes incommenfurable be compofed,the whole magnitude ale: 
°° fo fhall be intommenfurable vato either of the two partes coponentes. And 
if the whole-be incommenfurable to one of the partes componentes , thofe 
fif magnitudes allo fhall be incommenfurable: © ~ + et at 


r 


Ay yF thefervo incommenswable magnitudes A B é BC, be compofed, or added 


of the renth:)-<Let there be fuch a magnitude; if it be pofsble, and let the fame 
forafmuch as D meafureth C Aand AB, > \. Ap 


it alfo meafureth the refidue BG, & it hkemife meafu- E> hy! Sie lll 
reth A B.Wherefore D meafureth AB and BC.Wher-.D.. a p 

fore (by the firf definitio of the tenth) the magnitudes > 5 o n Pig 
AB and BC are commènfurable . But itis fuppofed that they are incommenfurable : which 


fore no magnitude meafureth A B and BC’.Wherefore the nragnitudes ‘A B and BC arein- 

connsenfurable. Andin like [ort may they be proned to be incommenfurable, if the magni- 

tude ACbe [uppofed ta be incommenfurable unto BC . If therefore there be two magnitudes 
tink etg , etWAT EL g h ae 
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fen whole magnitude beeincommenfarable to one of the two magnitudes which maker he 
whole magiitide? it fhall alfè be incompsenfirable:to the other of the two magnitudes, For inte 
i. a l -hole 
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whole magnitude A'C be incémeiifurable vnto the magnitude C, then by the 2.part ofthis 16.Theo= 
` reme,the magnitudes A BandB EC fhail :be.incommenturable:, Wherefore by the firi pare of the fame i 
Theoremé, the magaitude A C thall be incominienfurable to either of thefe magnitudes A Band BC.“ 
This Corollaty Thee» vfeth in the demonftration of the 73. Theoreme,& alfo'of other Propofitions aa 


qAnAffumpt 


If ypon aright line be applied a parallels gramme “wantin 1g in figure by a. 
Jquare: the parallelogramme fo applied, is equall to that parallelogramme 
‘which is contayned vnder the fegmentes of the right line; which fegmentes 


3 


, are made. by reafon of that application. ls 


>-  Suppofe that vpona right line AB be applied a parallelograme AG wanting in forme. 
by the [quare GB. Then I fay, that AG is equall vito that which is coutayned under AD 
and D B,which thing is of it fef manife For 
Sorafinach as G Bisa fquare,therefore the line - .. 
DG is equali unta the line D B ; and thepa- -` 
rallcdlogramne AG is that which:is contayned 
under the lines AD and D Gythat is, va- 
der the lines AD and DB. Ifthereforevp-- | | 
on aright line be applied a parallelogramme. g 
wanting in figure by a [quare = the parallelo- 
grame applied is equallto the parallelograme ~ > a, 
whichis contayned vader the fegmentes.of the right line, which are made by reafon of that 
application .. which was required to bedemonftrated. _- Fa í 


(ej 


D B 


n This Adumpt I before added as a Corollary out of Fluffates after the28.Pro- 
polition ofthefixtbooke, < n s a n AL M e 


TAN: 


Cio oog The t4. Theoreme. s The 17. Propofition, 


` Ifthere be two right linesbnequall, andifvpon the greater be applieda 
-parallelogramme equal ynto the fourth part of | the [quare of the leffe line, 
and wanting in figure by afquare, if alfo the parallelo gramme thus applie 
ed deviide the line where pon it is applied into partes commenfurablein 
length : then fhall the greater line bein power more then the lefe, by the 
Square of a line commenfurable in length vnto the greater. And if the greas, 
ter be in power more then the lefe by the.fquare of a right line commenfus. 
rable in length ‘ynto the greater, and falfo vpon the greater be applied 
_.. aparallelograme equall nto the fourth part of the Jquare of the lefse line, 
and wanting in figurë by a fquare: then fhallit denide the greater line ine 
to partes commenfurable, ary: l 


Gl ppofe that thefe two right lines A and BC, be vnequall : of which les 
BC be the greater. And upon the line BC let there be applied (by the 28. of 
S Ithe fixt ) a parallelogramme equall unto the fourth part of the [qnare of the 
SesiGline A being the leke (that is, equali unto the {quare defcribed vpon halfe of 

w EN i EFP the 
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ebelinesse ) and wanting in foure by a fynare: Andler rhe {ame parallelicranmnebe that: 
is contained vader the lines BD and D C: And (by {uppofition) lee the lines BD: 

PM SERS A PCOS tile aN = 


and DG be commenfurablein-length T hen L fay, thut the line B C, isinpaver.more then- 


Confirutione the frf )the line B C into two equall partes in the point l: SE E E 
E Aad ( by thethird of thefirft) unto theline D E put. “as, An T 
ar eguali line E F. Wherefore the refidue DC isequall... Sa e 


4 y 


Demonftratio 
KS yi r D therefore (by the 5-of the fecond ) the rectangle ficare tomprehended ‘Dader thé lines B D 
and DC together with the [guare of the line E Dis equall to the [quare of the line E C.And 


Wherefore the line B G is in power more then the line A by thefquare ofa linecommmenfa- 
rable in length unto thelineBC. 7Y ><. - 


kaAi avectangle paralieloerame equallvntà the fourth part of the [quare of the line A,and wan- 
fecond part í pain 

which isthe the lines B D and D CT hen muft we proue.that the line B D is vato the line-D C commen- 
connerfeof  furablein length. The faine conftructions and fuppofitions, that were before remayning, we 
the farf nay in like [ort prowe that the line B C is in power more then the line A, by the fquare of the 


i 


; length Wherefore the line compofed of the two lines BF and D Cis comenfurable.in length 


of Euchdes Elementéss Fol.245. 


line BC is comsidenfirable in length unto theline D.C (by the x2. of thetemth) . Wherefore: 
alfo the line B D.is commenfurablein length unto the line D C(by the fecond part of the 15.: 
ofthe tenth) If therfore there be two right lines vnequall,and if-upon the greater be applied i 
a paralielograme equall unto the fourth part of the (quare of the lefe and wanting in figure: 


by afquare , if alfo the parallelograme thus applied ‘deuide the linewhereupon itis applied q 


into partes commenfurable in length: then fhall the greater. line be in power more thei the. 
lefe by the fquare ofa line commenfurable in length vato the greater: And if the greater: be. 
in power more then the lefe by the {quare of a line comméfurable in length vito the greater; 
and if alfedpowthe greater be applied a purallelagrame equall unto the fourth part of the. 
fquare made-of the leffeand wanting in figure by afquare : then fhallat deuide the greater, 
line into partes commenfurable iz length :which was.required to be proued. 1n 
Campane after this propofition teacheth how we may redily apply vpon the line 
B Ca paralielograme equall to the fourth part of the fquare of halfe of the line Aand, 
wanting in figure by a {quare,after this maner, » = ‘ 


Denide the line B C into two lines in fuch fort that halfe of the line A fhalbe the meane propor- 
tional betwene thofe two lines, which is poffible, when as the line BC is fuppofed to be greater then 
the line A,and may thus be done.Denide the line B C into two.equal partes in the point Eand defetibe 
vpon the live B C afemicircle B H C.And vnto theline B C,and from the point C erecta perpédicular 
line C K and put the line C K equall to halfe ofthelineA. 5 
And by the point X draw vntothelineECa parallel line i 
K H cutting the femicircle in the point H; (which it muf 
needes cut, forafmuch as the line BC is greater then the 
line A) .And frő the point H draw ynto the line BCaper.: - 
pendicolar line H D: which line H D, forafmuch as by the 
34.0f the firftitis equall vnto the line K C,fhall alfo bee: 
quail to haife of the line A’: draw thelines BH andHC. ° , 
Now then by the g1.0f the third the angle B H C isa right 
, angle. Wherefore by the corollary of the eight of the fixt 

booke the line HD isthe meane proportional betwene? > 7 
thelines B Dand D C., Wherefore the halfe ofthelineA . _ 
which is equall vnto theline HDisthe meaneproportio-. °. e o - a, i ee 
nall betwene the lines B.D and DC. Wherefore that which is contained vnder thelines B DandDC 


is equall to the fourth part of the {quare of theline A.And fo if vpon the line B D be defcribed a re@t 
angle parallelograme hauing his other fide equall to the line D C;there fhalbe:applied vpon the line B 
Ca rectangle parallelograme equall vnto the {quare of halfe of the line A „and wantin g in figure bya 
Iquare :which was required to be done. a, °° 0 a T sag . i 

YE, 
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e és Af there be two right lines Ynequall and if dpon the greater be applied a 


“paralelograme equall vnto the fourth part of the {quare of leffe „and wane 
=) x< ting in figure by a fquare., if alfo the parallelogrametthus. applied denide 
“the line whereupon it-is apphed into partes incomnienfurable in lengths 
~" the greater line fhalbe in pover more then the leffe line by the [quare of 
“geen ine incommenfurable in length vnto the greater line. And if the grde. 
-oy ker line be in power more then the lefe line by the  fquareof aline incomes, 
svasfarablein length ynto the greater ; arid if al o pon the greater be applied, 
seg parallelograme equall onto the fourth part of the fquare of the leffe and: 
i Cpantine in fignre by a fquare> then‘ hallit-denide the greater line into 

partes mcommenfurable in length, eg Fm bere 
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Sie, Vppofe that. thefe two right lines A and BC be vnequall the one to the other , of. 
eG y which let BC be the greater. And upon the fame BC apply a parallelograme equall 
WRONG onto the fourth part of the {quare of the line Aand wanting in figure by a fquares , 
which howto dao ras before taught. in theend of the vee. 
former propofition ..And let the fayd parallelograme B__F 3 DE N 
be that whichis contained under-the lines B D and . ” we 
DC. And let BD be incommenfirable in length vn, mm h i 


` 


in power more then the line Aby the [guare of a line inconmenfurable in length unto the 


rey! 


shes hallis dewide she greater line ipro partes incommenfurablein length : which was rë- 
quired to be demonfirated. eo Soe rr | 
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This Propofition may alfo be demonftrated by the former propofition,namely, the firft part of c 
zis mS A 7 m eae : n y 
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of Euclides Elementen ™. Fol.24.6: 


by the fecond part of the formerjand the fecond part'of this by thé firitpart of che formersby an argu 
ment leading to an abfurditie, For as touching the firit part of this propofition,the line B C-contayning, 
in power more then-the line A by the fquare of the line FD,if the line B C be not incommenfurable va 
to theline F D,then is ic commenfurable vnto it. Wherfore (by the fecond part of the 17 propofition) 
the lines B-D and DÇ alfo‘are commenfurable,which is impoflible,for they are fuppofed to beincom- 
menfurable. So likewife as touching the fecond parte of the fame, the line B C cootayning in. power: 
more then the line A by the fquare ofthe line F D,if the line D B be not incommenturable to the lyne 
D C,then is it commenfurable vnto it : wherfore(by the firt part of the 17.propofition) the lines B.C 
and F Dare alfo commenfurable,which were abfurde.For the lines B C and E Dare fuppofed to be in- 
commenfurable : which was required to be proved. . 


= i An aflumpt: 
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` Forafmuch as it hath bene proned that lines commen{urable in length, are alwayes alfo 
conmen{urable in power but linescommenfurablein power are not alwayes commenfurable 
in length, but may be in length both cosmenfurable and alfo incommenfurable-it is mani- 
Sefithat if unto the line propounded which is called rationali of purpofe, a certayne line be 
corner 4 ble in length, it onghi to be called rational and comenfurableunto it nòt only in 
length,but alfo in power : for lines commen[urable in. length are alfo alwayes ae A 
ble in power But if vito the line propounded which is called rationall of purpofe, a certayne 
line be commenfarable in power then if it be alfo commmenfurable unto it in length, it is cal- 
led rationall and commen|urable unto it both in length and in power But againe if vito the 
aid line gezen which is called vationall,a certayne line be commenfurable in power and in- 
commenfurable intength,that alfo is called rationall,commen|surable in power opel. 
et ' Anannotacion of Proclus. 
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te se 


He calleth thefe lines rationall which are unto the rationall line frf fet comenfurableim 
Length ér in power,or in power only. And there are alfo other right lines, which are unto the 
ational line firfl fet, incommenfurable in length, and are unto it commenfurable in power 
oily, anid therfore they are called rationall, e commefurable the one to the other: for which 
caiife they are rational But ehen thefe lines may be commenfurable the one to the other, 
tither tn length, and therefore in power; or els in power’ onely « Now if they be commenfi- 
rable in length,then are thofe lines called rationall,commenfurablein leneth,but yet fo that 
ihey be underfland to be in power commenfurable:burif they be commenfurable the one to. 
she other in power ozsely,they alfo are called rational commenfurable in power onely. -> 


l 


co 
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And that two fines or more being rationall and commenfurable in length to the rational line fith 
fet,arealfo commenfurable the one to the other in leagth hereby itis manifeit: for forafmuch as they. 
 agerationall and commenfurablein length to the rationall line firi fet, but thofe magnitudes whiche 
„Are Commenfurable toone and the felfe fame magnitude,are alfo commenfurable the one to the other 
oy the 12 ofthe tenth) wherfore the rationall lines,commenfurable in length to the rational lyne fir 

fer, are alfo commienfurable in léngth theone tothe, + aras. eo | 


~ 


otké:.Aad.as teuching thofe whichare rational com | = 3 i. jo sae dai 
ménfurablein power onely to theratioriall line fir , A Eo ea E 
fet;they-alfo mut needesbe åt theleat conimienfura- ©. eae E RE 
ble ae the one to the other. For forafmuch as -B q be e iin 
their {quares are rationall they fhail bee commenfu: l j 

rable to the {quare of the rationall line frit fet. Wher- 

fore by the 12. of this booke,they are alfo commenfu- © emmm 

rable the one to the other. Wherefore their Jinesarey +n ee 


at-the leaft commenturable inpowertheonetothe. 2-20; ) , a es 
geher-And itis potlible alfo that they may. be comméfurable in Jégth the oneto the ether. For fu pofe 
ther A bearatiouall line firlt ferand let the line B be vato the fame rationall line E rennet AP i 
power onely,thatis, incommentfurable in length vnto it- Letthere be alfo an other line C commen- 
EF.iij, Ara- 
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furablein length to the lyne B (which is poffible by the principles of this booke, JNow by the13.6f 
the tenth,itis manifeit thatthe line C is incommenfurable in length vato the line A. But the {quare of 
the line Ais céméfurable to the {quare of the line B by fuppofition,and the {quare ofthe line C is alfo 
commenfurable to the fquare of the line B by fuppofition. Wherefore by the 12. of this booke, the 
{quare of the line C is commenfurable to the {quare of the line A. Wherfere by the definition,the line 
C thall be rational] commenfurable in power onely to the line A;as alfo is the line B. Wherefore there 
are geuen tworationall lines commenturable in power onely to the rationall line firt fet,and commé- 


furable in length the one tothe other. ~ 


ie 


Here is to be noted, which thing alfo we before noted in the definitions, that Cam- 
pane and others which followed him,broughtin thefe phrafes of {peaches, to call fome 
lynes rationallin power onely,and other fome rationall in length and in power, which 
we cannot finde that Euclide euer vfed-For thefe wordes in length and in power arene- 

uer referred to rationalitie or irrationalitie,but alwayes to the commenturabilitie or 
incommenfurablitie of lines. Which peruerting of wordes(as was there declared) hath 
mach increafed the difficulty and obfcurenes of this booke. And now I thinkeit good 
agayne to put yonin minde, that in thefe propofitions which follow,we muft euer haue. 
before our eyes the rationall linefirft fet, vnto which other lines compared are either 
rationall or irrationall,according to their commenfarability or incommentfurabilitie: 


g The 16.Theoreme.  Therg. Propofition. 


A rectangle figure comprehended ‘vader right lines commenfurable in 
_ lengthe, being rationall according to one of the forefaide “wayes : is rae 
tionall. — ee 3 i 


eV ppofe that this rectangle figure A C be comprehended under thefe right lines A 
ase? and BG being commenfurable in length,and rationall according to one of the 
ASE fore[aid wayes.T hen fay that the fuperficies A C is rationall,defcribe (by the 46. 
of the frf) upon theline ABa fquare AD. - < 
Wherfore that {quare A D is rationall by. the æ T ex A 
definition. And forafmuch as the line A B is 4 oo 
commenfurable in length unto the line BC, 
and the line A Bis equallunto the lyne-BD, | 
therefore the lyne B D is commenfurable in 
length unto the line BC. And as the line B D 

is tothe line BC, fois the [quare D'Atothe > >> lia e 
fuperficies AC (by the firft of. the fixt) but it is proued that the line B D is commenfurable 
watothe line B C,wherfore (by the 10.0f the tenth) the {quare D Ais commenfurable unto, 
the rectangle [uperficies A C.But the [aware DA is rationall, wherfore the ‘rectangle fë 
perficies A C alfo is rationall by-the definition. A rectangle figure SA A ie ats 
under right lines commenfurable in length beyng rationall accordyng.to one of the forefaya 
wayes is rationall.:-whichwas required to be proued. - N weenie: y k 


mam maana rena ar 


` Whereas inthe former demonftration the fquare was defcribed vpon the leffe line, we may alfo 
demonftrate the Propofiton,if we deferibe the {quare vpon the greater line,and thatafter thys maners 
Suppofe thatthe re¢tangle fuperficies BC be contayned of thefe vnequall lines A B and A C, which 
let be rationall comménfurable the one tothe other in Jength.And let the linc'A C be the greater.And 
Sigg Oe: oa ont A Wee, % Í rs A her vos 


POPES fo Seas 
of Euclides Eleméntes. 
-wpon che line A Ç deferibetheifquareDC.Thea = 45s 
I fay, that the parallelogramme BC is rationall. — 
For the line ACiscommenfurableinJength vnto - 
the line A B by fuppofition, and the line D A ise- 
qualltothéline AC. Wherefore the line D A is,-. 
comméenfarable in length to the line AB . But | 
‘what proportion the line D-A- hath‘ro the line `> 
“A.B, the fame hath the {quare D C to the para'le- 
logrammeC B (by the firtt ofthe fixt). Wherefore ` 
(by the ro,ofthts booke) thefquare DC is com- _ 
menfurableto the parallelogramme CB.Butitis ` 
manifelt, thatthe fquare D Cis rational; for that“ 
itis the fquare of a rationall line, namely, AC. . 
Wherefore (by the definition) theparallelograme 
alfo © Bisrationall. 8 a ee “a 
. Moreouer,forafmuch as thofe two former demonftrations feeme to {peake of that parallelograme 
which is made of two lines, of which any one may be the line firk fet, which is.called the firft rational 
line, from which(we fayd)ought to be taken the meafures of the other lines compared vnto it, and the 
other is comméfurable in length to the fame firk rationall line, which is the firit kinde of rationall lines 
cémenfurablein length : Ithinke it good hereto fetan other cafe of the other kinde of rationall lines; 
of lines I fay rationali cõmenfurable in length compared to an other rationall line firft {er,to declare the 
generall truth of this Theoreme,and that we might fee that this particle .cccording ro any of the forefayd 
wayes Was not herein vaine put . Now then fuppofe firfta rationallline AB . Lec there be alfo a paral- 
Ielograme C D contayned vnder the lines. we ry p A 
© E and ED, which'lines let be rationall, i F 
that is commenfurable in length to the 
firft rationall line‘propounded A B. How- 
-beit, let thofe two lines CE and ED be 
diuersand ynequali lincs vnto the firft ra- 
uonallline AB.Then I fay, thatthe pa-. 
rallelogramme C D is rationall . Deferibe 
the fquare of.the line DE, which let be’ 
DF . Firititis manifeft ( by the 12.0f this 
booke)that the lines C E & ED,are com- 
menfurable in légth the one to the other. = 
For either of themasfuppofed to bécdms 2 | ee PE HE hs 
menfurable in length vnto the line A B . Buethe line E D is equallto the line EE. Wherefore the line 
CE is commenfurable in length to'the line EF Buray the line C E isto thë lincE F, fois: the paralle- 
Jogramme C B to thefquare D FẸ (by the firltof the fixt), Wherefore (by the 10.0f this -booke ) the pa 
yallelogrammeC D fhall be commenfurableto the {quare D F . But the fquare D Fis commenfurable 
to the {quare of the line A B which is the firft rationall line propounded . Wheifote (by the 12.0f this 
booke) the parallelogratoame C Dis commenfurablé.o the {quare of the line AB, But the fquare of 
the line-A Bisrationall (by the definition), Wherforeby thedefinition alfo of rationall figures,the pa- 
rallglogramme C.D hall berationall. a ee a 
“Now ‘refteth an ocher cafe of the'thirde Kinde. of rationalllines Commenfurable in len gth the one 
to the other, which are to the rationallline AB firk fet commenfurable in power onely, and yet are 
therfore rationall lines, And letthe lines C E and E D be cémenfurable in length the one to the other, 
Now then let the felfe fame conftrudtion remaine that was in the former,: fo that let the lines C E and 
ED be rationall commenfurable in‘power onely vnto the line AB «Burlet them*™be.commenfurable jn 
length the one to the other. Then I fay, that in this cafe alfo the parallelogramme C D is rationall.Firft 
it may be proved as before, that the parallelogramme C D is commenfurable to the fquare D F.W her- 
fore(by the'r2:of this booke) the parallelogramme’ CD firall be Commentfurable to the fquare of the 


‘pe A By But the {quare of theling AB is rational » Wherefore (by thedefinition) the parallelograme 
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C D fhal be alfo rationall - This cafe is well to benoted For it ferueth to the demonftration and vn- 
derflanding of the*25 .Propofition of this booke, OTRIN Hegh Fs ee Lura d 
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ae If ypon a rationall line be applied arationall Leer paralelogram: 
sa- theother fide that maketh the breadth thereof [hall be a rational line.and 
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commenjurable inlength pnto that line-wherupon the-rationall paralleloe 
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cele Thetenth Booke. > 
ETE ‘pole that this rationall reéfangle parallelogramme AC, be applied opii 
RSS | the-line AB, which let be rationall accor ding toany one of the forefaid wayes : 
| DEN ie | (whether it be the first rational line fet, or any other line commenfurable to . 
ZCS) the rationall line fir/t fet and thatin length and in power, or in power onely: for 
one 2 of thefe three wayes,as was declared in the Afuimpt put before the 19. Propofition of this 
booke, is a line called rationali) and making in breadth the line B C.Then I fay,that the line 
B Cis rationall and commenfurable in length unto the hineB A. me dee ( ak the er of the 
Sirf) upon the line B Aafquare AD. Wher- a4 B P H, 
fore (by the 9 efinitid ofthe tenth) thefquare Y TL atid k -- Sat 
A Dis rationall -But thé parallelogramme 
A C alfo is rational (by fuppofition) . Where- 
fore (by the conuerfion of the definition of ra- 
‘tionall f figures, orby the 12. of this booke) the 
[quare D A is commenfurable. unto the pa- 


vallelegramme A.C. Butas the [quare D Ais hma 
tothe parallelogramme AC, fois the line D Bto the line BC By the firff of the fixt). Hee 


+ 
s 


fore (0) the 10. of the tenth) the line D Bis commen|urable unto the line BC. But the line 


D Bis equall untothe line B A -Wherefore the line A Bis comenfurable unto the line BC. 
But the line AB is rationall. Wherefore the line BC alfo tsrationall and comrzenfurable in 
length unto the line B A. if therefore vpon arationall line be applied arationall rectangle 
patallelograncme, the other fide that maketh the breadth sherof| all be a rationall line con- 
mnenfurablein length unto that line whereupon the rationall parallel logrammie is he 
which was required to be demonftrated. n na 
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A line contayning in þoiter an irrational fiperfcie is irrational: 
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E HA that Hie line, A: B CAINE in power, an rran i friperfities that islet whe finite 
dleftrabed upon i iheline AB; be equall-unite an irrationall fa Bolas! 7# a If Me j: that the 
Vini A Bis yrationall.t For if the line AB be rationall, she falls, z ime) sil mas, a 
the (quare of the. line AB be.alfo rationals. For fowas it putin o- A. ee B i 
the-de efinitions . Bur (by fuppofition')>it is nor: Whereforéthe ~ ais a. 


tine A Bis irra THEE A, Hue e thecaters coptayningi in pine an irrational fiefs ís ir- 
‘ratiopall, > iag fk ote TA su Un-ret 
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Hin be it Theorene. — Theat Propet tion. ) an aan g 
af reftaigle A ‘Comite endl Adee ‘tho ‘sabional Bias Wiese come 
menfurable in power oneljyts tr rational: And: the: line which in‘ power 


*contayneth thar reétangle fign igure t is firrationall, P3 is called. 4 ,mediall lint. 


AN opoferh that this rectangle figure A C be. comprehended- ider, thefe bonal 
Ka lines A B wi B C si wablei in a ee T hen i aie 4 that the ees 
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of Euclides Elementeys Fol.248. 


vato the line BC incommenfurablein-length. Aud asthe lint DB isto theline B C, fois 
she [quare AD tothe parallelogramme AC (by the firf-of the fixt) . Wherefore (by the t» 
of the tenth) the [quare D Ais unto the parallelogramme.A G incommenfurable.. But the 
{qware D:A is rationall. Wherefore thepap c. Sisena E ENN Ba 
vallelogramme A C is irrationall. Wheres : a) E 
fore alfo the line that contayneth the fuper- 
ficies A Cin power, that-is-whofefquaress. 
equall unto the parallelogramime AG; is 
(by the-Affumpt going before) irrational. 
And itis called amediall line, for that the 
[quare which is made of it, is equall to that r Pa. e 
which is contayaed under the lines A B and B C,and therefore it is (by the fecond part of the 

z7 -of the fixt) ameane proportionall line betwene the lines A Band BC ..A rectangle fi- ° 
guretherefore comprehended under rationall right lines which are commenfurable in power 
ontly,isirvationall, And thé line which in'power, contayneth that retiangle figure istrra- 


i bg 


tionall , and is called a medial ling. cn a 
At this Propofition doth Enchde fitit entreate of the generation and produGion of 

irrationall lines. And here he fearcheth out the firft kinde ofthem, which he calletha 

mediall line . And the definition therof is fully gathered and taken out of this 21.Pro- 

pofition , whichis this; -A-medialllineis an irrationall line whofe {quare is equali toa Difini 

ređtangled figure contayned of two rationall lines commenfurable in power onely . It i of 

iscalled a medial line, as Theon rightly fayth,for twocaufes, firft for thatthe poweror *”* asl anes 

fquare which it produceth is equall to a mediall fuperficivs or parallelogramme... For as 

as thatline which produceth a rational fquare, is called a rationall line, and that line 

which produceth anirrationall {quare;or a fquare equall to anirrationall figure gene- 

rally.is cailed’an irrationall line: fo is thatline which produceth a mediall {quare, ora 

{quare equall to a mediall fuperficies, called by fpeciall name a mediall line «Secondly. 

itis called a mediallline,becaufe itis a meane proportionall betwene the two lines- côe 


menfurable in power onely-which.comprehend themediallfupetficies. 5 cosy 
: G i ge : re a = aes ae a 


* @ A Corollary added by Flufates. © 
‘A resfengle parallelogramme contayned Gnder a rational Linh ansrrationall line, issrrationall ; For if A. Corollarte 
the line A B be rationall, andifthe line C B be irrationall ;they fhall be incommenfurable. But as the mr Cerys 
line B'D (which is equall tothe line BA) is tothe line BC, fo isthe {quare AD to the parallelograme 
AC. Wherefore the parallelogramme A È fhall be incommenfurable to thefquare A D which is ra- 
tionall (for that thé line A Davherupon itis defcribed is fippofed to be rationall) . Wherefore the pa< 
rallelogramme.A C which is contayned ynder the rational: line ABs and the-irrationall line BC, is 


irrationall. i i TE aay * a 3 
| 2d AE SAL i Seth AE h a q An Aff am p iE Si AAi w 
“Se, es Phy ie a LS Sama p aat a or ke 
os, Uf there be tworightlines,as the firft isto the fecond; fois the [quare which 
. vindsdefexibed Ypon the firft jtothe -parallelograme which is contained vnder 
tethetworightlings A n oe nS, Aafaa A TT ee ean 


-> i Suppofe that therebe tworight lines A Band BET hen T fay that as the line A B isto yi i 

_theline BC fais the fquare-of the line A B, tothat which is contained under the lines AB buta part of 

“and BG? Defcribe( by the 4.0: of the firft)upon the line AB ara AD.And make perfect the firs proa 

the parallelderame a C. Now for that.asthe line AB is to the line BC (for the line AB, is pofitson.of the 

eguali te the lineB D) foisthe[quareaD tothe parallelograme Ca by the firft of nae fixe booke, 
eit ai 


MMe TS 
emo ers 4 Sy 


ET ated 
Tanaro ee: 


Dembntra~* 
t10it6 


lie: sat 
aed va 8 


O fict) Wherfore what proportio the lige ocx: 


Bhat ThetenthBooke- > 
and AD $s the{quarewhichs made of thes linen) omer a s 
lne AB;and AC isthatwhichis contained © o o [atti G: 
nder the lines B D and-B Cthatis, vander N Dads whem 
thelines A B cy B C:therfove as the line AB 
is to the lime BC, fo ee gag elersbed up 
poh thethe line A Bito the rectangle figure 
contained under the lines A B e2 B Ca And 
conuerfedly as the parallelograme which is 


contained under the lines A Band B Cis to | ae ae Mi, 
the [quare of the line A B fois the lineC Bto erne tw ss D Aa a 
the line B A. ss be ate i - 
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-o If hpon a rationallline be applied the Jquare of amediall line: the other 
fide that maketh the breadth thereof fhalbe tational, and incommenfuras 
>. -blein length to the line wherupon the parallelograme is applied. 
SV ppofe that Abe 2.anediall line,and let BC be aline rationall, and upon the line 
SF B C defcribe a rectangle parallelograme equall unto the [quare of the line A, and 
let the fare be B D making in breadth the line C D; Then I fay that the line C D 
as rational and incomen{urable in length vito the line CB.For forafmuch as Aisa mediall 
line it comtaineth in power (by the 21.0f the tenth ) a rectangle parallelograme comprehen 
ded under vationall right lines commen{urable in power onely.. Suppofe that it containe ix, 
power the parallelogram G.F : and by fuppofition it alfo PAn in power the parallelo-: 
grame BD Wherefore the parallelo- 7...) Marie E eres m 
geawe B.D is equall unto the parallelo- ~ To a ee Ne TS 
grame G F and it is alfoequianglevn--' > la ae 
toit , for that they are ech rectagle. But 
én parallelogrames equalland equiangle \.... | 
‘the fides which containe the equallan. P 
glesare veciprocall:( by .the.24..6f ThE Av 


BChith tothe line EG; thefaméhath Co ra “Py 


theline EF tothe line CD sher ef Orel. godi ai iaa tS A E Hits 
(hy:the22of the fixt:).asthefquare ofon si Bgg geist ai a 
the line BC is tothe [quare of the line ~- l 

EG ,foisthefquare of the line EFt n, papan 

the [quare of the line C D. But the [qnare of the line B Cis commenfurable unto the [quare 
of the line E GCy ee ha ). For either. of themis rationall. Wherefore ¢ by shee 10. of 
the tenth the {quare of the line E F is commenfurable unto the {quare of the kine CD . But 
the{qdare of the lineE Fistationall Wherefore the{quare of the line C D is likewife ratio- 
nail. Wherefore the line C D is rational. And forafmuch as the line E Fis incammenfurable 
in length unto the line EG ( for they are fuppofed to be commenfurable in power onely) But 
as the ine. EF isto the line E-G,fo( bythe ‘affummpt going before )is the {quare of theline. E F 
tothe paralelograme whish is contained.onder the lines E Fand EG. Wherefore (by the. 
10.0f the tenth ) the fquare of the line EF, is,incommenfurable unto the parallelograme, 
whichis contained under the lines F Exand:E G.. Butwnto the {quare: of the line EE: 


. the fauare of the, line GP is, commenfurable, 5; far it:i8prowed. that. either of, them is, 


_— avationalt 
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wi kr nare, is E to be coped v. por a eins sak ora T egiati: a 
itis applied. vponthe fayd line, I£vpona rational linegeuenwewill apply areétangle 
parallelograme equall to the {quare ofa mediall line gcuem and fo of any line geuen,we 
muftsby.the a rof the fixt, finde our the third line proportionall with the rational! line 
and the mediall line geuen : foyetthat the rationallline be the firt and the mediall line 
geuen,(which containethin power the {quareto be applied) ibe the fecond. Forthet: 
the fuperficies contained wnderthe firftand a third., fhalbe: equallt to ro Se of 
je Ted aby the 1 7: of ithe Bete ye ‘ 
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my right io :e commen rie toa medial rox is alfo.a a mg rae sh 
Zar a pole that A be: By Dedia! line Añdvntè the line Alet the line B be tommen- 

ne Sh fa “able either in len eth se i in power ,orin power only. T ben 1 fay that B. alfo i isà 
NY 4 medial line Let there be put a rationali line CD. Anda upon the lineC D, > appi 


“tiozallandinionmeafurable ia length unto thédineC D . And againe vpon the line CD 
ras meee a ann CF equali ‘unto a Be of the Bre B Lit < in 


aAA aao 


B. But ni hana E Gi is ae forpa 
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tine: B. e, thi parali herent Ec C 
25. Onset farable’s ‘wato.the Pralka Sue 
CF. Butas ss the: paralelograme E Costo rnis h AA yA ; 
the} parallelagvanne | CF, fogs the line E Ti 

to A lineD:F (by. the frf of thefixt). Wherefore ( ar the 10; of phe tenth) the line E Dis 
commenfurable i in length unto theline D F But theline E Disvationall and incomenfura. 
ble in length unto the line D C , wherefore the line D F is rationall and incommenfurable 
in length unto the line D Cf bys the 13. 0f the tenth).. Wherefore the lines CD and D F are 
yationall commenfurable i in power onely . Butar rectangle figure comprehended under ratio- 
nell right lines consmmenfurable iz: power onely,is (by. the 21. of the tenth )irrationall,and the 
line that containeth it in power is s irrational, and is called i mediall line-W, herefore the line 
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shat containeth in power that which is comprehended ‘tinder thelines C D and D Fis a me- 


diall lines But the line E containethi in power the parallelograme which i is comprehended Ufie 
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IPAS Laxectangle parallelograme (oa che qual nto. the quare oftheline A, and mar 
king. “inber eget. the. odine E E D Wherefore (by the propali ition going. before) the line a D is y4- 
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der the lines C Dand D F Wherefore'the line Bis amediall lines A right line therfore come 


wacn[urable to amediall line,is alfo a nediali lines which was required to be roned. 4 
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-Hereby it is manifeft that a Superficies commenfurable nto amediall fuz 
perficies is alfo a mediallfuperficies. © 0 n A 3 


__ For the lines which containe in power thofe faperficieces are commenfitrable in power., of which 
the one is a medial line( by the definizio of 4 mediall line in the 2 1.0f this tenth): Wherefore the ot ber 
nifo is amediall line by this 23 .propofitio. And as it was faya of rationall lines fo aljo is it to be fayd 
ef medial lines namely , thata line commenfurableto a medial line,is alfo'a mediall line, ‘a line lay 
which is commenfurable unto a medial line, whether it be corowsenfiirable in length „and alfo in po2 
wer,or ells in power onely. For uniuerfally it is true,that lines commenfnrable in length , are alfo conv 
asenfirable in power. Now if unto ansediall line there be a line commenfurable in power, sf it be conia 
esenfirable in length the are thofe lines called medial lines commenfirable in length e in power. But 
df they be commenfurable in power onely they are called medial lines commenfirable in power onely.™ 
“oy, There are alfo other right lines incommenfurable in length to the medial! fehl commenfura+ 
ble in power onely to the fame:and thefe lines are alfo called mediall, for that they are commentfura+ 
ble in power to the mediall line. And in as much as they are mediall lines , they are commenturable ia 
power the one to the other.But being compared the one to the other, they may be commenfurable ei- 
ther in length,and therefore in power,ot ells in power onély’) And then if they be commenfurable in 
length, they are called alfo mediall lines commenfurable in length,and fo confequently they are vnder- 
ftanded to be commenfurable in power . Butif they be commenturable in power oncly., yet notwith- 
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ftanding they alfo are called medial linescommenfurablein power onely. 


Flufatesafcer this propofition teacheth how to come to the vndéeritanding of mës 
diall fuperticieces and lines, by furd numbers, after this maner. Namely to expreffe the 
mediall {uperficieces by the rootes of numbers which are not {quare numbers : and the 
lines cOtaining in power fuch medial fuperficieces, by the rootes of rootes of numbers 
not fquare. Mediall lines alfo commenfurable, are exprefled by the rootes of rootes of 
dike fuperficial numbers,but yet not {quare, but fuch as haue that proportion that the 
fquares.of {quare numbers haue. For the rootes of thofe numbers and the rootes of 
| xootesSarein proportion as numbers are , namely, ifthe {quares be proportionall the 
fides alfo halbe proportional (by the 22.ofthefixt), But medialllines incommenfu- 
rable in power,are the rootes ofrootes ofnumbers, which haue notthat proportion, 
that {quare numbers haue. For their rootes are the powers of medialllines , which are 
incommenfurable (by the 9.of the tenth) . But mediall lines commenfurablein powet 

onely , arethe rootes of rootes of numbers, which haue that proportion that fimplé 
fquare numbers haue,and not which the fquares of {quares haue.For the rootes(which 
are the powers of the medialllines are comméfurable, but the rootes of rootes (which 
expreffe the fayd mediall lines)areincommenfaurable... = 7 a 4 

‘Wherefore there may be found out infinite mediall lines incommenfurable in 
power , by comparing infinite vnlike playne numbers the one tothe other , For vnlike 
playnenumbers, which haue not the proportion of {quare numbers , doo make the 
rootes which expreffe the fuperficieces of mediali lines incomenftrrable(by the 9.ofthe 
tenth).And therefore the mediall lines containing in power thofe fuperficieces are inco 
‘menfurable in length. For lines incommenfurable in power, arealwayes incommenfu- 
rable inlength(by the corrollary of theg.ofthe tenth). ie aa Th 
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_. Areétangle parallelogramme comprehended vnder medial lines cmens 
_ furable in length,is a mediall rectangle parallelogramme. 
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of Euclides Elementéss~ = Fool.250 
ie wT V ppofethat the rectangle” parallelozramme AC, be comprehended vndèr thefe 
LING meciall right lines ‘AB and B C,which let be commenfurable in length . Then 


ros p 


Eas K Thefirft) upon the line AB a [quare AD „Wherefore the {quare AD isa me- 
diall fuperficies - And forafmuch asthe line AB istom- : ) l 

menfurable iv ‘length unto the line BC, and. theline  WR1S% A. ae 
AB isequall-unto the line BD, therefore theline BD:  } m U: Me 
is commenfurable in length vato the line BC But as.) Bie ike | t 
the line D Bis tothe line B PDA fquare’D 10 | spose pre | 
the pavallelograimimne A C(by the firft of the fixt) Where \—— pape 4 

for by rhe roe the ven ne ge D aps commen" Rech Beh 5 i ct 

urable untothe parallelogramme AC. Butthefquares’ - ` . je 

D'A is mediall, for that it is deftribed pon a mediall line . Wherefore AC alfois a mediali 
parallelograme(by the former Corollary) A rectangle.dre: which was required to beproued. 


` oy The 22. Vheoreme. ~The 25.Propofition. 


A reTangle parallelogramme comprehended vnder mediall right lines 
commenfurable in power onely, is either rationall,or mediall. 


ESASEN Mediall line being genen, theremay be found an other line commenfura- 
Al\ S N blevntost, in power onely ( by the rr.of this booke Jas was taught there ton- 
VA WN chingrationall lines : Now then {uppofe that the rectangle parallelograrmme 
\ $ \i AC be comprehended under thefe mediallright lines A B&B C.T hen 1I faj, 
BAA that the parallelogramme AC is either rationallor mediall . Defcribe (by the 
46.0f the firft) upon the lines AB and BC,their {quares A D and BE .Wherefore either of 
thefe{quares A Dand B E ismediall (by the 21 .of the tenth). Let there be put arationall 
line F G And upon the line F G, let there be applied a rectangle parallelogramme G H e- 
— quall to the fquare A D, and making the breadth the line F A .( How to do this was taught 
inthe 22.0f this booke ) . And upon the line H M, apply a rectangle parallelogramme M K, 
equall to the parallelogramme AC, and making in breadth the line H K: (to do this ye muft 
take a fourth line proportional with the lines H M,A B cy BC (by the.r2.0f the fixt which 
fourth line let beH Ks wherefore (by the 26.of the fixt) that which is contayned vader the 
extremes H M and HK, 1s equall to the parallelogramme contayned under the meanes AB 
and BC). And more- 
ozer vpon theline KN p 
apply arectangle paral | 
lelogramme.N Lequall ` 
tothe fquare BE, and 
making in breadth the | 
diñe K L. Wherforethe % 
lines F A, K ok L, 
arein one andthe feife 
fame rightline. (For > 
thofe parallelogrammes > un nL, 
foapplied upo the lines De Y TET 
FG, H Mand K N, are rectangle, andthe angles FHM and KHM are equali to two 
wight angles, for they are right angles : wherefore the lines FH and H K are in one right 
dine, by the 14.0f the firft . Soalfo may be fayd of the angles HKN and LKN). And 
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forafmuch as either of thefe(quares AD and B Eis mediall, and the fquare AD isequall 
to the parallelogramme G H, and the {quare B Eto theparallelogramme NL: wherefore 
either of thefe parallelogrammes GH and N Lis mediall . And they are applyed vpon ara- 
tionall line,namely,F G . Wherefore (by the 22.0f the tenth ) either of vba right lines F H 
and K Lis arationall line and incomenfurable in length unto the line F G. And fora{much 
as the {quare A D is commenfurableto the [quare B E ( for the lines A B and B C are fuppo- 
fed to be commenfurable in power ) therefore the parallelagramme G H is commenfurable to 
the parallelogramime NL ( for they are equall vata the fayd fquares ) . But as the paralle- 
logvamme G H is to the parallelogramme N L, fo (by the first of the fixt ) is theline FH to. 
theline K L Wherefore (by the 10.0f the tenth) the line F H is commenfurable in length ta 
the line K L . Wherefore thefe right lines F H and K L, are rationall commenfurable in 
length the one to the other ( commenfuyable in length, fay,the one to the other for vnto the 
line F G, by reafon of which they are rationall,they are incõmenfurable in length as it hath 
bene proued ) . Wherefore the parallelogramme contayned under the lines F H and K L,ts 
rational ( by the 1.9.0f the tenth). oe i ai 4 
And forafmuch as theline D B is equall to the line B A, and the lineX B tothe line B C: 
therefore as the line D B is to the line B C, fo is the line A B to the line BX ` But as the line 
D Bis to the line BC, fo by the firft of the fixt )is the [quare DA to the parallelograme AC. 
And asthe line AB is tothe line BX, fois the parallelogramme AC to the fquare CX. 
Wherefore as the {quare D Ais to the parallelogramme A C, fois the parallelogramme AC 
tothe {quareCX . But the{quare A D is equall to theparallelogramme G H, and to the pa- 
rallelogramme A C is the parallelogrammeM K alfo equall, and to the parallelogramime 
N L is equallthe{quare B E : Wherefore as the parallelogranme'G H is to the parallelo- 
gramme M K, fois the parallelogramme M K to the parallelogramme N z. Wherefore ( by 
the firft of the fixt) as ve ier PRUE 
the.line FH is to the 
line HK, fo is the line” 
HK to the line KL. | 
Wherefore ( by the 17. 
of the fixt.) the paralle- ~} 
lograme contayned vn- 
der the. lines F H avd 
KL, is equall to the — 
[guare of the line HK: ` 
But the parallelograme ~ 
contayned under the weer a 
lines F H and K L, is rational, as hath before bene proued. Wherefore the [quare of the line 
H K is alforationall. Wherefore alfo the line H K is rationall. ’. 
And now if the line H K be commen{urable in length unto the line H M,thatis, unto the 
line F G, which is equall to the line H M, then (by the 19.0f the tenth) the parallelogramme 
NAH is rationall . But if it be incommen{urablein length vnto the line FG, then the lines 
HK and HM arerationallcommenfurablein power onely . And fo fhall the parallelograme 
H N be mediall. Wherefore the parallelogramme H N is either rationall, or mediail. But 
the parallelogramme H N is equallto the parallelugramme AC . Wherefore the parallelo- 
gramme AC is either rationall, or mediall . A rectangle parallelogramme therefore com- 
prehended vnder mediall right lines commenfurable in power onely, is either rationall, or 
mediall : which was required to be demonftrated. a ™ ye l 


“a si ` 


How to finde mediall lines commenfurable in power onely contayning arationall 
parallelogramme,and alfo other mediall lines commenfurable in power sah ed ga 
Meh 1 oA i mediall 
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tion fo enidently and briefly without farther demonftration,I thought it nor amiffe here by the Way tè - 
note it. . _ < ww AERE BOE ey Bio sue ty 
ee Na SE etna von, Ta A te plik 
g The 23. Theoremess S" T heze, Propojition: miss 
we a an NS a TO ess 
i mh -f sier SN peg i tes Y "R La Wor 
r a LOL ee eter Lid len? meh Glee 
perficies.. 4 on aon. Hoos kee eee i, a 


a 


£ wor if it be pofible,let A B being a mediali (uperficies,exceede AC being alfo a. 
b mediali (uperficies, by D B being aratjonall (uperficies And let there be put a 
Py) rationall right line EF’. And upon the line E F apply a rectangle parailelo- 
SSK gramme F H, equallvnto the mediall(uperficies AB, whofe other fide let be 
aa SE H sand from the paralelograme E H take away the parallelogramme F G, 
equall unto the mediall fuperficies AC . Wherefore (by thé third common fentence)-the re» 
fidue BD is equall to the refidue K H . But (by {uppofition) the {uperficies D B is rationall. 
Wher fore the fuperficies KH is alforationallAnd forafmuch as either of thefe fuperficieces 
Band A Gis medial ands A Bis equallante EH, D <3 or a gil 
‘CAG unto RG: therefore either of thee fuperficieces f at ea (= 
FH and F.Gismediall.and they are applyed upowthe. ` 
rationall line EF. Wherefore (by the-22, of the tenth): |, 
either of thefe lines HE and E Gis rationall ch incorso Lud an 
ewenfurablein length vntothe line E F And forafinush As cov. 
as the [uperficies D Bis rationall, andthe Superficies, er D s 
K H isequallvntoit « therefore K H isal{orationall: 5 (7 
anditisapplied upo the rationall line EF (foritisap-. 
plied upon the line G K which is equali tothe line BF). - 
Wherefore (by the 20.0f the tenth) the line GH 18 ratio. . 
nalland commenfurable in length vnto.the line GK... 


the line EG is incommenfurablein length untothe line GH. And as theline EG is tothe 
line.G Hs fo isthe fquare of the lige E Gto theparallelogramme contayned under the lines 
EG and G H (bythe Affumnpt put before the araf the tenth) è Wherefore (by.the 10. of the 
tenth) the (quare of the line E G is incommenfurable unto the parallelogramme contayned 
wader the lines E Gand G H. „But unto the {quare.of the line EG are.commenfurable the 
Squares of the lines E Gand GH, for either ofthemis rationall,as hath before bene proued. 
Wherefore the [quaxes of the lines EG and GH are incommen|urable vnto the parallelo. 
gramme contayned vader the lines E Gand GH , Butyato the parallelogramme contayned 
vader the lines E Gand G H,iscommenfurable that-which is contayned wader the lines 
E Gand GH swije (for they are in proportion she one zo the other as number is to number, 
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namely, asunitie is to the mumberi25 or 25'2 isto 4: and therefore (by the 6. of this Lookey. 
they are commen{urable ) . Wherefore (by the 13. of the tenth) the hates of the lines EG? 
and G H are incommenfurableunto that which is contayned vader the lines EG and GH 
twife. (This is more briefly concluded by the corollary 

of the 13.0f the tenth) „But the (quares of thelinesEG ~ p 
>. and GH together with that which is contayned under ` | wa 


i thelines E Gand G H twife are equall-to.the[quare of c3 i 
theline EH ( bythe-g, of the fecond ) Whereforethe | roU: sapar 
Square of the line EH is incomenfurable tothefquares © A DE P 
ofthe lines E G and G H Cby the 16.0f the tenth) . But i a E | 
the [quares of the lines E G & G H are rationall Wher- 
_forethefquare of the lineE H is irrational Wherefore. | « 
‘the line alfo E H is irrationall . But it hath before bene 
Praid tq be rational : which isimpofible Wherefore ra Keston Rao 
amediall fuperficies exceedeth not a medial fuperficies —- — 
by a rationall fuperficies : which was required tobe © Bu, 
prowed. Te See eS ee ee ee ee ee ee UY 
aati ed STS Sy VN MARNIE eR G SA ars oi ale ‘ ERA 
© g The 4.Probleme. The 27. Propofition. ye 
_ Lo finde out mediall lines commenfurable in power onely, contayning 4 
o towationall parallelogrammes serred tt ian i A ond en apes Ne ns 
E PAET Wia bi Aes K ei. Ve BY WEU & i i 
athe les wa, _Et theré be put two rationall lines commen{urable in power onely, namely, A and 
Confruftion. & B. And (by the 13.0f the fix) take the meane proportional betwene the lines A and 
Band let the [ame line be CC And as the line A isto theline Byfo-(by the 12. of 
Demonfira- the fixt) let the line C be to the line D.And forafmuch as CA and B are rationall 


tithe lines commenfurable in power onely therfore (by the 21.0f thé tenth) that which is contays 


as the line Ais to the line B,fois the line C to the'line hey on! Tz 5 MAD Vaasal A 
D, therfore as the [quare of the line A isto the fauare SS are Ss 


of the lyne B, fois the. fquare of the'line C to the’ S °°" pms 


firable in power onch. Wherefore alfothefquares of) °° prez : 
the lines C and.D are commenfurable (by‘the 10. of oe 
thetenth) wherforethelinesC and D arecommen{u~ Ve ha i 
‘rable in power onely.And C is a mediall line. Wherfore (by the 23. of the tenth) D alfoisa 
nediall line Wherfore Cand D are mediall lynes commenfurable in power onely. Now alfo 
` I fay that they contayne a rationall parallélogramme.For for that as the line A is to the line 
B,fois the line C tothe line D : therfore alternately alfo (by the 16.of the fift) as the line A 
és to the line C fo is the lyne B to the lyne D.But as the lyne A is to the nec, foisthe line c. 
to the lyne B : wherfore as the line C is to the line B,fo is the line B to the lyne. D. Wherfore 
the parallelograme cotayned under the lines C and D is equal to the [quare of the line B.But 
the [quare of the lyne B is rationall: Wherfore. the parallelograme which is contayned under 
the lywes C and D is alfovationall Wherfore there are found out mediall lines Ue | 
ac ee ble ’ 
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ble in power onely,contayning arationall parallelagramme » which was required to be done. 
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< To finde out mediallright lines commenfurable in power onely,contayning- 


a mediall parallelogramme. 


D Jealy, A Band C,and(ly the 13. of the fixt take the meane proportional betwene 
the lines A and Bye let the fame be D.And as the line B isto the lineC,fo(by 

the 12. of the fixt) let the line D beto the line E. And fora{much as the lines 

soot : Th: : 

TZ Aand B are vationall commenfurable in power onely,therefore (by the 21. of 
the tenth) that which is contained under the lines A 


TNI Et there be put three rationall right lines commenfurable in power only, name-. 


’ ConStrntions 


DemonFra= ~ 
$40. a: 


and B, that is the [quare of the line D, is medial. 4 | RIE a ‘ 


Whierfore D is a mediall line. And fora{much as the ina 

lines B and C are commenfurablein power onely and D pon BPI n 
asthe line B isto the line C fo isthe line D tothe line > 

E : wherfore the lines D and E are commenfurable 3 KS 

in power onely (by the corollary of the tenth of this . 

booke) but D is amediall line. WhereforeE alfo isa ¢ Ro 
mediallline(by the 23 of this booke.) Wherfore D ¢ 

E are mediall lines commenfurabletn power onely. 1 q BR y 2 , 
fay alfo that they containe a mediall parallelograme:- `=“ ‘ 

For for that as the line B is to the line C,fo is the line D tothe line E - therfore alternately 
(by the 16 of the fift) as the line Bis to the line D fois the line C toy line E. But as the lyne 
Bis tothe line D, fois the line D tothe line A, by conuerfe proportion (which is proued by 
‘the corollary of the fourth of the fifth) Wherfore as the line D is to the line A, [ois the line 
C to the line EWherfore that which is contained under the lines A ey C,is (by the 16 of the 
fixt) equallto that which is contayned under the lines D e7 E. But that which is contained 
‘under the lines A and C is medial( by the 21.0f the tenth. )Wherfore that which is cotained 


cinder the lines D and E is mediall Wherfore there are found out mediall lines commenf{un 


rable in power onely containing a mediall [uperficies : which was required to be done... 


Fo ` An Affumpt. AA, a 
A à CE f a 6 gt ` ia 

To finde out two 

number. `>? 


agus 3 


Square numbers, ‘which added together make a fquare 


x ‘ J — . om j x v : A, 
Let there be put two like fuperficiall numbers AB and BC (which howto finde ont, =. 


hath bene taught after the 9. propofition of this booke) And let them both be either enen 
numbers or odde.And let the greater number be AB. And forafmuch asif from any enen 
number be taken away an euen nimber,or fro > > n TE 
an odde number be taken away an odde nume > Aie D onne. c 
ber,the refiane fhall be euen( by the zg.and 260°» 0. 3 
of the ninth). If therfore from A B being an enen number be taken away B C an enen num- 
beror from A B being an odde number be taken away BC being alfo odde : the refidie. AC 
feall be enen. Deuide the number A€ into two equall partes in D : wherefore the number 
‘which ts produced of A B into BC together with the fquare number of C D, is (by the fixt of 
“the {econd,as Barlara demsonftyateth it in numbers): equall to thefquare number of BD. 
a n E. GG.ij. But 
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But that which is produced of A B into BC is afquareniiber. For it was proned(by the firft 
of the ninth) that if two like plaine numbers multiplieng the one the other, produce any ni- 
ber,the number produced Jhal bea {quare number. Wherfore there are found out two fquare 
nsmbers,the one being the [quare number which is produced of A B into BC, and the other 
the [quare number produced of C D which added together make a [quare number, namely, 
the [quare number produced of B D multiplied into himelfe, fora oe as they were dem- 

firated equall to it. i 


co X A Corollary. 


` And hereby itis manifest that there are found out two fquare numbers namely the one 
the fquare number of B D, andthe other the [quare number of CD, fo that that number 
wherin thone excedeth the other, the number (I fay which is produced of A Binto BC, is 
alfoafquare number : namely,when A Bc i M 
BC are like playne numbers. But’ when they. Assa DE oat OR ca, Se B 
are not like playne numbers, then are there | ' z i 
found out two [quare numbers the [quare number of B Dand the [quare number of D C, 
whofe excefe that isthenumber wherby the greater excedeth the lefve,namely, that which is 


produced of A B into B Cis not a [quare number. 
sj An Affumpt. 


To finde ont two fquare numbers which added together make not a fquare 
“nenmabers\; T. ; F: ~ j A 


Let A B and BC be like playne numbers fo that (by the firft of the ninth) that which is 
produced of AB into B Cis afquare number,and let AC be an euen number And deside C 
A into td equall pavtes in D. Now by that which hath before bene fayd inthe former af- 
fiimpt, itis mbanifeft thatthe {quare number produced of A B into BC , together with the 
fanave mimber of CD sis equall to the fauare number of B D. Take away from C D vnitie 
D EWherfore that which ts produced of A B into B C together with the fauare; of CE is 
lefe thn the fquare number of =. i, 
BD. Now then Lfay that the A.G. HDE PaCo, B 
Square number produced of A B “ts 
into B C added to the [quare number of C E make not a {quare number. For if they do make 
afqnare nim ber, then that {quare number which they make,is either greater thé the {quare 


‘number of B-E,or equall unto it,or lefe then it. Firft, greater it cannot be, for it is already 


prowed that the [quare number produced of A B into B C,together with the [quare number 
Of C Bis lefe then the{quare number of B-D: But betwene the [quare number of B D, and 
thefauare number of B E,thereis no meane [quare number..F or the number B D excedeth 
the number BE only by unitie : which unitie can by no meanes be deuided into numbers. 
Or if the number produced of A B into B C together with the [quare of the nuber C E,fhould 
be gréater then the {quare of the number B E, then foould the felfe fame number produced — 
of A B into B C together with the {quare of the number C E,be equall to the {quare of the 
punrber. BD the contrary wherof is already proned Wherfore if it be poffible,let that which 
is produced of A B intoB C together with the fquare number of the number C E be equallto 
the fquare number of B Ex And let G-A be double to unitie D E,that is, let tt bethe num- 
ber two. Now forafinuch as the whole number A Cis by fuppofition double to the whole 
önbe C Dof which she aunsber A Gis double to vnitte D E,therfore (by the zaf ine fe 
wa nado ; i sent] 
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senth) the refidue,namely,the number G Cis doubletothé refidue, namely,to the number E 
CWherfore the number G Cis deuided into two equall partes in E. Wherefore that which is 
produced of G B into BC together with the [guare number of C Ets equall to the [quare ni- 

‘ber of BE. But that which is produced of A Binto BC together with the fauare number of 
CE;is fuppofed to be equal to the [quare number of B-E:wherfore that which is produced of 
G Binto b C together with the [quare number of C E is equallto that which is produced of 
AB into BC, together with the {quare number of CE. Whereforetaking away the {quare 
number of C E,which is common to them both,the number A B Jhailbe eguali to the nnm- 
ber G B;namely the greater to the leffé,which isimvoffible I, herfore that which is produced 
of AB into BC together with the fquare number of C E is not equallto the [quare number 
of B E.T fay alfo that that which is produced of A Binto B C together with the {quare nuns 
ber of C E is not lefe then the [quare number of BE. For if it be popible,thé fhall it be equal 
to fome [quare number lefe then the {quare number of B E.Wherfore let the number produa, 
ced of A B into B Gtogether with the [quare of the number G E be equal to the [quare nurs 
ber of BF. And let the number H A be double to the number D ET hë alfo it followeth that 
she number A C is double to the number CF, fo that HC alfo is deuided into two equall 

| partes in F and therfore alfo the number which is produced of H B into BC, together with 
the [qnare number of F Cis equall to the {quare number of the number BF. But by [uppofi- 
tion,the number which is produced of A B into B G together with the {quare number of CE 
és equali to the [quare number of B F. Wherfore it followeth that the number produced of A 
B into B C together with the [quare number of C E;is equall to that whichis produced of A 
B into BC together with the [quare number C F which is impo fible. For of tt Jhouid be e- 
quall,then forafmuch as the fquareof C F is leffe then the fauare of C E,the number prodite 
ced of H B into BC fhould be greater then the number produced of AB intoBC. And foal. 
fo fhould the nuncber H B be greater then the number A B,when yet it is lefe then it. Wher: 
fore the number produced of AB into B.C together with the ‘{quare number of CE, is nok 
lefe then the {quare nitber of B E.And it is alfo proved that it cannot be eguali to the {aware 
number of B E neither greater then it. Wherfore that which is produced of AB into BE 
added to the [quare number of C E,maketh not a fquare number. And although it be poffible 
to demonfirate this many other. wayesyyet this femeth tous Sufficient leaft the matter beyng 
oner long, fhould feeme to much tedious. ` 
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_ _ Lo finde out two fuch rationall right bynes commenfurable in power one |’ 
> * dy, that the greater {hall be in power more then the lefe by the Jquare of a ; 


right line commenfurable in len eth ÞPnto the greater. 


erate Lr ihere be put arational line AB, andtake al- 
A RRE fo two fuch [quare numbers C D and D E,that 
JELY their excefe CE benot a [quare number (by 
_. thecorolary of the firft affumpt of the 28 of the 
tenth) And upon the line AB defcribe a {emicircle.A F B. 
And by the corollary of the 6.of the tenth, as the number 
D Cis tothe number CE fo let the [quare of the line B A a) ol B 
betothe {quare of the line A F Ana draw a line from F to alii 
B. Now for that as the [quare of the line BA isto the er A 
Sarre of the line AF Joisthenumber CD tothe numas >o h 
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ber C E, therfore the fquare of the line B-A hath to the {quare of the line AF, that propor. 
tion that the nitber CD hath to the numberC E.Whierfore the [quare of the line B A is cù- 
mefurable to the fquare of the line A F (by the 6.0f the téth) But the [quare of the line AB 
is rational. Wherfore alfo the {quare of the line A F is.rational Wherfore alfothe line AF is : 
rationall.And forafmuch as the number C D hath not vnto the number C E ihat proporti= 
on that a [quare number hath to a [quare number therfore neither alfo hath the {quare of 
the line A B to the fauare of the line AE that proportion ` a LY Coa i 
that a [quare number hath to a [qnare number. Wherfore ` 
(by the 9. of the teth )the line A Bis vato the line A F in- 
commenfurable in length. Wherfore the lines A F and A 

B are rationali commenfurable in power onely. And for 
that as the number DC is tothe number CE, fo is the 
{quae of the line A B to the [quare of the line A F sther- > 
fore by connerfion or euerfe proportio which is demonftra- T ty 
ted (by the corollary of the 19. of the fifth) as the number. C .4... Ee. DO 

C Dis tothe number D E, fois the {quareofthe line AB ` a ee 

to the [quare of the line B F, which is the exceffe of ithe [quare of the line AB aboue the 
[guare of the line AF (by the afvampt put before the 14. of this booke). But the number C 
D hath to the number D E that proportionthat a [quare number hath toa [quare numbers. 
wherfore the [quare of the line A B hath tothe [quare of the line B F, that proportion that a 
[quaire number hath to a fquare number. Wherefore (by the g. of the tenth) the line A Bis 
commenfurable in length unto the line B F. And (by the 47. of the firft) the [quare of the 
line AB is equall ta the {quares of the lines A F and F B. Wherfore the line AB isin power 
amore then the line A F by the [quare of the line B F which is conamen{urable in length un- 
tothe line A B. Wherefore there avè found out two fuch rational lines commenfurable in 
power onely namely, AB and A F fo that the greater line A B is in power more then the lefe 
dine A F ,by the [quare of the line F B which is commenfurable in length unto the line A 


B : which was required to be done. 


g The 7. Torn = The 30.Propofition. 7 


“ae f i the tenth nwo [quare numbers CE and ED, which being added fogether make 
Í er make the 


A 


asthe number C D isto the number DE, fois the fquareof C oere Eoee D 


the line AB to the [quare to the line E B, But the number C ehi 
pe zo D kath 


the line F B which is commenfurable in length vato the line AB: which was reytired to` 
be AEREA A VOI ty a (PRs Me ox eter Sa 


gy An Affampt 
Tf there be two right tines haning betwene them felnes any proportion: as 
the one right line's to the other , fois the parallelograme contained nder 


_, both the right lines tothe fquare of the lefse of thofe two lines. 


Suppofe that thefe nwo right AB and BC be E nem 2 
in [ome certaine proportion. Then I fay that as the pr 
line A Bis tothe line B C fois the parallelograme] - 
contained under A. Band BC tothe fquareof B}. ~ 
C.Deferibe the fquareof the line BC and let the}, 
fame be C Dand make perfect the parallelograme 


ae oa g 


AD wow itis manifest that asthe line AB istoc ` B : A 
the line BC; fotsthe parallelograme A D to the: eo e 

parallelogramie or fqnare BE (by the firft of the fixt ) . But the parallelograme AD is that: 
which is bontained under the lines AB and BC, for the line B C is equali to the line R D 
and the parallelograme B E isthe [quare of the line BC . Wherefore asthe line AB is tothe 
line BC fois the parallelograme contained under the lines AB and BC. tothe. {quare of. 
the line B C, which was required to be proned. = sn aati 


qg The 8. Probleme, ` The 31. Propofition. 
© x To finde out two mediall lines commenfurable in power onely comprehen: 


 dinga rational fuperficies fo that the greater [hall be in power more then 
the lefse by the {quare of a line commenfurable in length vnto the greater. 


Et there be taken (by the 29.0f the tenth) two rationall lines commenfurable in pow- 
er onely A and B,fo that let the line A being the greater be in power more then the 
Bar \lineBbeing the lefe by the {quare of a line commenfirable in length unto the line 
And let the fquare of the line C be equallto the parallelograme contained under the lines 


-` This Afumpe 
_. fetieth forth 


nothing els 


~ but that 


which the firft 
ofthe fist jet- 


` seth forth,and 


therefore n 


Jomeexam- 


plars it ss nog 


a 


Constructions 


A andB which is done by finding out the meane proportionall line , namely the line C be- | 


twene the lines A and B(by the 13.0f the fixt) Now the parallelograme contained vader the 
lines Aand B is mediall( by the 21. ofthis booke ) Wherefore (by the corollary of the 23. of 
the tenth the {quare alfo of the line C is meaiall. Wherfore the line C alfo is mediall: V nto 
thefquare of the line B let the parallelograme: contained under the lines C and D beequall 
(by finding out a third line proportional ) namely the line D to the twolines C and B ( by 
the 11 of the fixt) But the fauare of the line Bis rationall Wherfere the parallelograme con- 
tained under the line G and Dis rationall. Aud for that asthe line A ista the line B, 


fe 


Dewontra- 
tion.. 


Constructions 
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Demonstra- 
tion. 


4 
wt 


oft AEA Libeventh Booker: 
Joésthéparallelograme contained underthe lines An. sx AG chow ea.) Ac 
and B to the{quare of the lineB (by the afvumpt goz, Hols, Be Cig Pela. elle 
ing Lefore).But unto the parallelograme,contained<: Seren RETR en any it Berea! 
under the lines Aand B ås equall the [quare ofthe © wearer, 
line Cand unto thefquare of the tine B sequal the x. . ek See ee 


paralelograme contained under the lines and Dy. oo. AT Dg oh en oes 
€ RES KERT . RR74g ` ” TEN es: 
ar Sy ae A Pte 


1 D 


Sithathinow bene proucd therefore as the line Ais D: torner aee h a 
tothe line B, fois the [quare of the line C tothe padaan ` i y 


vallelograne contained under the lines C,D.But as the fquareof. the line C is to thatwhichy 
is contayned under the lines C and D, fois the line C to the line D Wherefore as the lne A 
is to the line B fo is the line C to the line D «But (by fuppofition) the line Ais commenfuraa 
ble vato the line Bin power onely . Wherefore (by the 11.of the tenth) the line C alfo is unto 
the line D consmenf{urablein power onely.. Butthe line C is mediall. Wherefore by the 23 of 
the tenth) the line D alfo ts mediall. And for thas as the line A isto the line B s fois the line 
C tothe line D:but the line A is in power more then the line B , by the [quare of a line com- 
snenfurable in length unto the line AC by [uppofition’). Wherefore the line C alfois in 
power more then the line D by the {quare of a line commenfnrable in length unto the line 
C Wherefore there are found out two medialllines C and D commenfurable in power one- 


. Lywomprehending arationall (uperficies, and the line C is in power more then the line D by 


the [quare of a lise commen|urable in length vnto the line C. And in like [ort may be found’ 
out twe mediali lines commenfurable in power onely contayning a rationall [uperficies, 
fothat the greater fhalbe in power more thé the lefe by the [quare of a line incomenfurable in’ 
legth.tothe greater namely when the line Ai3in power more thé the line B by the fquare of a’. 
line incomenfurablein length vato the line which to dois taught by the 30, of this booke. 
The felfe fame conftruction remaining, that part of this propofition fr thefe wordes. And for thar. 
asthelnze Austo theline B, to thefe Wordes.But( by fuppofition’) the line Ais commen(urable Guto the line By- 
may more.eafely be démonttrated after this maner . The lines C, B, D, are in continuall proportion by ` 
the fecond part of the 17.0f the fixr. But the lines A,C,D arealfo in continual] proportion by the fame. ` 
Wherefore by the 11.0fthe fifth,as the line A is to the line C , fois the line B to the line D. Wherfore:. 
ternately: as thelline Aistothe line B fo is theline C to the line D. &c. which, was:required to be. 
doone. `~ ` : a meee 
"i 


> i r Rl a T 
= oy, Re: 


+... ,,\4-Anaflumpt. .. 
: ae ‘ : rae a. 74 


a Uf there be three right lines baning betswene them felues any proportion: 
„<, As the firft is to the third Jo is the parallelograme contained vnder the firft 
and the fecond,to the parallelograme contained ‘ynder the fecond and the 


third. 
Suppofe that thefe three lines AB,B se T ] | 
Cand CD bein [ome certayne proporti- E F ETE 


on-Then L fay that as the line A B is tothe | 
line Q D, fo isthe parallelograme contay- 
ned under the lines AB and BC to the ` 
parallelograme contayned under the lines r 
B Cand C-D. From the point Araifeup A B mAd k 
vaio the line ABa perpendicular line ÀA AF joet 
Ead let AE be equali to the line B.C : and by the poynt E draw wntothe line AD apa- 
rallel line E K: and by cuery one of the poyntes B Cand D draw unto the line AE parallel 
lines B B,C H,andD K. And for that as the line A Bis to the line BC fois the parallelo- 
erame AF tothe parallelograme BH ( by the firft ofthe fixt) zand as the line BC is h the 
i ne 


of Euclides Eletientess c Fol.255. 


line D,fois the parallelograme BH to the parallelograme CK. Wherefore of equalitieas 


theline A Bisto the line C D,foisthe parallelograme AF to the parallelograme CK. But 
the parallelograme A.F is that which is contayned under the lines A B and B C for the line 
Akvis put equall to the line BC . Avid the parallelograme'© K is that whith is contained 
vider the lines B C and C D for the line BC is equal to the line C H, for that the line C 
His equall to the line A E(by the 3.4.0f the firft)a If therefore there be three right lines þa- 
uing betwene them felues any proportion : as the firft is to the third , fo is the parallelograme 
contained under the firftand the fecond,to the parallelogramme cotained under the fecond 
and the third: which was required to be demonftrated.* s> > JAS = eak. 


ArT De 0. Probleme. = The 32. Propofition: < 


<H 
2 


To finde out two mediall lines commenfurable in power onely , comprehens 


ding a mediall fuperficies, fo that the greater hall be in power more then 
the leffe by the fquare of a line commenfurable in length nto the greater. 


| Et there be taken three rationall lines comen{urable in power onely, A,B,C, 
| fo that (by the 29.0f the tenth let the line A be oe more then the lise 
C, by the [quare of a line commen(urable in length unto the line A. And 
unto the parallelugramme contayned under the lines A cy B,let the [quare 
of the line D be equall . But that which is contayned under the lines A and 
«Bs mediall. Wherefore (by the Corollary of the 23.0f the tenth)the {quare 
of the line D alfo is mediall. Wherefore the line D alfois medial. And unto that which is 
contayned under the lines B and C, let beequallthat which is contayned under the lines D 
and E (which is done by finding out a fourth line proportionall unto the lines D,B,C,which 
let be the line E ) . And for that (bytke Af- | 5 s: 
[umpt going before) as that which is contay- A — BLA = . 
ned under the lines A and B is to that which 1 RR o72 
is contayned uniler the lines B and C, fois 
the line Atothe line C . But unto that which -B -———248_ ma 
is contayned under the lines A cy Bisequall m .. RRL. Z 
the [quare of thelineD,and vntothatwhich prt Ned 
is contayned Under the lines. B ¢ C, is equall “SY m 
that which is contayned under the lines D and E . Wherefore as the line Ais to the line C, fo 
is the [quare of the line D, to that which is contayned under the lines D and E . But asthe 
guare of the line D is to that which is contayned under the lines D and E, fois the lineD. 
tothe line E (by the Afumpt put before the 22.0f the tenth ) . Wherefore as the line Ais to 


Confiructione 


- - Demonstra- 
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the line C, fo is the line D to the line E . But theline A isvnto the lineC commenfurablein 
power onely . Wherefore the line Dis vnto theline E commenfurable in power onely . But D+, 


isa medial line .Wherefore (by the 23.0f the tenth) E alfo isa mediall line . And for that 
as the line Ais to the line C fois the line D to the line E,and the line A is in power more then 
the line C, by the [quare of a line commenfurable in length unto the line A. Wherefore ( by 
the r4.of the tenth) D isin power more then E, by the fquare of a line commenfurable in 
length unto the lire D.. I fay moreouer that that which is contayned under the lines D and 
E ismedtall:: For forafmuch as that which is contayned under the lines B Cy C, is equall to 
that which is contayned under the lines D and E : but that which is contayned under the 
lines B and Cis mediall . Wherefore that which is contayned under the lines :D and E is al- 
fomediall. Wherefore there are found out two mediall lines D and E,comenfurable in power 
onely comprehending a mediall uperficies, fo that the greater is in power more then the lefe, 
by the {quare of a line comemenfurablein length tothe greater : which was.required to be 
at done 
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wk Corollary. 
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x= Suppofe that there bea retan gle triangle AB C haning theangleBACa right angle. 

And (by the 12.0f the fir fl ) from the poynt A to the right line BC , a perpendicular line. 

being drawen AD: then I fay firft, that the parallelogramme contayned vader the lines 

F. CB and BD, isequall tothe fquarcofthelineB A. Secondly I i that the parallelo- 
qu 


2,’ gramme contayned under the lines BC and C D, is equall to the [quare ofthe lineC A. 

Thirdly Lfay,that the parallelogramme contayned under the lines B D and D C, is equall to 
3. the [quare of the line AD: And [fourthly 1 fay ,that the parallelogramme contayned vader 
4 the lines B C cy A D,isequall to the parallelogrammecotayned under the lines B AG AC. 


` As touching the firfi,that the parallelogramme contayned under the lines C B and BD, is 
equall tothe [quare of the'line A B, is thus proned. a 
For forafiauch as in the rectangle triangle B AC, 
fion the right angle unto the bafe is drawen a pera 
pendlicular line AD ,therfore( by the 8 of the fixt) 
the triangles ABD and ADC, are liketothe - 
whole triangle ABC, and arealfo like the one to 
the other. And for that the triangle ABC is like 
10 the triangle A D-B, therefore both the triangles 
areequiangle by the definitio of like figures. Wher- 
“eS fore (by the qof the fixt) as the line C B is tothe 
line BA, fo is the line AB to the line BD. 


* wh by th 
% A Corollary added by I.Dees Wherefore ( by the 
- rai an 17. of the fixt ) the 


* Therefore ifyou deuide the {quare of the 4 
fide AB by the fide B C : the quotient will be parallelogramme g A i ! 
B D. Which maketh D Calfo knowen : by ei- tained under the lines BC Cr BD, ts equal fo the, fauare of 
ther of which (bythe 47.0fthe firit) the per- she ine AB. 


Talie. X ka oeiia T R _ Astouching the fecond, that the parellelogramme Cona 
three fides AB; AC, ‘and BC; areknowen or tained under the lines BC and C D, is equali to the [quare 
geuen. at UT of the line AC is by the felfe fame reafon proued . For the 
4 pally `. so. priangle A B Cis like to the triangle A D C Wherefore as the 
L.Dee *T he fecoud Corollaty; \ ` line B Cis to the line AC, fo is the line, AC to the line DC. 
* Thereforeifyu denide the fquare ofthe * Wherefore the parallelogramme contained under thelines 
fide A C,by the fideB G,the portion D C, will BC and CD, is equall to the fqnare of the line A C. As tone 
bethe produdv&c. asin the former Corol- ching the third, that the parallelogramme contained under 
ae a the lines B D and D C, is equall to the {quare of the line D A, 
— is thus prowed.For, forafmuch as if in a rectangle triangle be 
drawn fro the right angle tothe bafe a perpendicular line, the perpendicular fo drawen is the 
wmeane proportional betwene the fegmets of the bafe(by the corollary of the 8 .of pa ):ther 
foreasthe line B D istothe line D A, fois the line A D to the line DC . Wherefore (by the 
17.0f the fist ) the parallelogramme contayned under the lines B D and DC, is equall to 
the {quare of theline DA. As touching the fourth, that the parallelogramme contained 
under the lines BC and A D, is equall to the parallelogramme contained under the lines 
B Aand AC,isthus proned . For forafmuchas (as we hane already declared) the triangle 
AB Cis likes and therefore equiangle,tothe triangle AB D, therefore as the Line B 7 te 

saai the 


of Euclides Elementes. Fol.236. 


the line A Cs fois the ri A ‘to niece D (by the 4. of Des KER Di deCorok a 
ft ‘foureright lines proportiona. ” r 
hafist) S ra e of a re r af 4 4 da i * Therfore if the parallelogramme of B A; 
that which is contained under the firft and the lait, isequall and AC, tse denided i. pete produa will 
to that which is contained under the two meanes (by the 16. geuethe perpendicular DA. Thefe three Co- 
of the fixt ) . Wherefore that which is contained under the vollaryesin pradtife Logifticalland Geometri- 
eM r 2 agli E call are profitable , : 

lines BC and A D, isequall to that which is contayned under - 
the lines B Aand AC. 4 . P 

1 fay moreoner, that if there be made a parallelogramme complete, contained vader the An other dea 
lines B Cand A D, which letbe EC : and if likewife be made complete the parallelogramme monstration 
contained under the lines B Aand AC, which letbe AF , it may by án other way be proged of ihs fe ae 
that the parallelogramme E Cis equallta the parallelogramme AF. For, fora[muciras el- oe ale: i 
ther of thers is double to the triangle AC B (by the g1.of the firft ) s and thinges which are, i 
double to one and the felfe [ame thing, are equall the'one to the other . Wherefore that which 
is contained under the lines BC and AD, is equall to that which is contained under the 
linesB Aand AC. i . 


2. @AnAffumpt. 


: ( 

Ifa right line be deuided into two'ynequall partes: as the greater partis 4, Affumpse 
to the lefse , fo is the parallelogramme contayned bnder the whole line and 

the greater part, to the parallelogramme contayned ‘onder the ‘whole line 


and the lefs ¢ part. 


Denide the right line A B into two vnequall partes in the point E : And let AE, be the 
greater part .Then I fay, that as the line AE isto the line EB, fois the parallelogramme 
contained under the lines B A and AE to the parallelogramme contained under the lines 
BAd BE. Défcribe the {quare of the line A B and let the 1 
fame be ACD B. And from thé point E draw unto either B: E Ps 
of thefe lines AC and DB a paralléll line EF . Now it is 
manifest that as thelineA E istothe line EB, foisthepas ` 
rallelogramme A F to the parallelogramme B F ( by the firft 
of the fixt) . But the parallelogramme A F is contayned vn- 
der the lines B Aand AE (for the line AC is equall to the 
line AB) and the parallelogramme BF is contained vn- 
der the lines A B and B E ( for the line DB is equall tothe 
line AB). Wherefore as theline A Eisto the ine EB, fo | 
is the parallelogramme contained under the lines B A and 


reet 


«A E, tothe parallelogramme contained under the lines ABand BE : which was regni- 
red to be demonfirated. yey A - 


o This Affamptdiffereth litle from the firft Propofition ofthe fixt booke. eo 
a ma qf An Affumpt. | 
; _ there be two bnequall right lines and ifi the lefse be denided into two es 
~~ gnall partes: the parallelogramme contained ynder the two ‘bnequall lines; 


_ ts double tothe parallelogramme contained nder the greater line er halfe 
of the leffe line. ©, ~ n i 


ae E 


Conitraction. 


Dremsallra- 
eso 


è fore by corspofition of proportion, as the whole line 
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- — Suppofe that there be two unequall right lines A.B and BC, of which let AB be the 
greater,and deuide the line B C into two equall partes in the point D.Then I fay,that the pa- 
rallelvgrarzme contained under the lines A B ¢ B C, is doubleto the parallelogramme con- 
tained under the lines AB and BD. From debe Braifeup upon the right line BC,a 
perpendicular line B E,and let B E be equalltothe line B A. And drawing from the point 
Cand D,thelines CG and D F parallels and equall > at 

to BE: and then drawing therightlineGFE,theg p p~ 

figure is complete . Naw for that asthe line DB is wh 
to the line D C fois the parallelogramme B F to the 
parallelogramme D.G( by the 1. of the fixt) + ther: 


BC is tothe lise D C,fois the parallelogramme B G 
to the parallelogramme D G ( by the 18. of the fifi) 
But theline B Cis double to the line DC. Where- \ 
fore the parallelogramme BG is double to the pa- |: 
rallelogramme D G . But the parallelocramme BG © 
is contained under the lines AB and.BC ) forthe 
kine A Bis equali to the line 5 E (and theparallelo. . 

gramme DG iscontaymed under the lines A Band B-D ) for the line BD is equall tothe 
line D C, and the line AB tothe line D F : which was required to be demonftrated.. 


q T'he 10. Probleme. Tied. Propofition. 


_ ` To finde out two right lines incommenfurable in power whofe [quares ade 
ded together make a rationall fuperficies and the parallelogramme contate 
ned ynder them make a mediall fuperficies. . 


SR Ake by the 30. of the tenth, two vationall right lines commenfurable in power 

| Ac? onely namely A Band BC, fothat let the line A B, being the greater, be in. 

Gt power more then thé line BG being the leffe,by the {quare of a line incommen- 

| oe. (arable in length unto the ine AB. And by the ro. of the firft, denide the 
=x line B Cinto two equall partes in the point D. And vpon the line AB apply a 

parallelogramme equall to the {quare € - Us 

.cither of the line B D or of the line D 

C, and wanting in figure by a fanare,- 
by the 28 of the fixth, and let that pa- ` 
rallelogramme be that which is cone = As 
tained under the lines AE and EB. ats B E 
Anduponthe line AB deferibe-a fees 0 Dro mat Le? 
wnicivcle A F B. And by the 11. of the firft,from the point E,raife up vnto the line AB; à 
perpendiculer line E F cutting the circumference in the point F. And draw lines from Ato 
Fand from E to B. And foralmuch as there are twiounequall right lines A Band BC, and 
the line A Bis in power more then the line B C, by the [quare of a line incommenfurable in 
lewgth unto A Band upon the line A Bis applied a parallelograme equall to the fourth part 
of the [quare of the line B C,that isto the [quare of the halfe of the line BC, and wanting 
in figure by a(quare, and the {aid parallelagramme isthat which is contained under the 
lines A E and EB: wherfore by the 2; part of the x18 -of the tenth the line AE is incomme- 
forablein length unto the ine E B. Butas the tine AE isto the line E-B, {ois the parallelo- 
gramme contained unter the lines B A and A E,to the parallelogramme contaynea vader 
the lings A B and B E by the fecond affumpt before put. And that which is tomtained pud? 
si o Ee ese k the 
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To finde out tworight lines incommenfurable in power; whofe fquares ad: 


dersem? 


ded together make a mediall fuperficies, and the parallelogramme contay= 


the 10. of the firft, denide the line BC 
Sntotwo equall partes in the point BE... 
nd (by the 28 ofthe fixt upon theline = 1i 
A B apply aparallelogrammé equall ta 0 >> 
the [quare of the line B E rie wantyne = : 
in figure by a fquare, and let that paral. © ++ e 
i Boonie ae which is coe | no = pontine ed 
under the lines A F and FB. Wherfore eet -i 
the line A F is incommenfurablein length unto the lineF B (by the 2. part of the 18. of the 
tenth). And from the point F vnto the right line A B,raife up (by the rr.of the firft) a per- 
pendiculer line F D and draw lines from Ato D,and from D to B. And fovafimuch as the 
line AF isincommen{wrable unto the line F B : but (by the fecond afumpt going before the 
33:of the tenth) as the line AF istothe line F B,foisthe parallelogramme contayned under 
the lines B Aand AF,tothe parallelogramme contained under the lines BA and B F svher: 
fore (by the tenth of the tenth) that which is contained under the lines B A and A F is if 
sommenfurableto that whichis coniayned under the lines A B and B F: but that which is 
" y™ F HH., O fi 
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contained under thelines B A and A Fis equall tothe fquare of the line AD; and that 
which is contained under.the lines A Band B F is alfo equall to the {quare: of the line D B 
(by the fecond part of the firft afumpt going before the 33. of thetéth) wherfore thé fquare 
of the line A D isincomenfurabletothe : : owes j 
{quare of the line D B. Wherefore the’ : 
lines A D and D Bare incommenfura-. = 
ble in power. And forafmuch as the => 
[quare of the line A Bis mediall, there... ~ 
fore alfo the fuperficies made of the S fag = ass) 
{quares of the lines A DandDBad- © onii ni Tent) | Li the T 3 
The fir pare ded together is mediall For the (quares\ lka pea ay One VITET 
ofthederer- ofthe lines A D and D B are (by the 47. of she fif) equall-to the fquare of the line A 
mination cot- B, And forafinuch as the line BC is double to the line F D (as it was proud in the pro, 
cluded, pofition going before) therefore the parallelogramme contained under the lines AB and 
and B C is double to the parallelogramme contained under the lines AB and FD (by the 
third aljumpt going before the 33. propofition) wherefore it isalfo commenfirable unto it 
(by the fixt of the tenth) But that which is contained under the lines AB and BC is fuppo- 
fed to be rationall. Wherfore that which is contained under the lines A B and F'D is alfo raz 
tionall.But that which ts contained under the lines A Band F Dis equall to that which is 
contained under the lines A D and D'B (by the lafi part of the fir? afsumpt-coing before the 
Thefecond 33 .of the tenth) Whexfore that which is contayned under the lines A D and D Bis alfo ra- 
part coclided. tional. Wherefore there are found out two right lines A D-and D B incommenfurable in 
ne ie 4 power whofe [quares added together smakeamediall fuperficies,and the parallelogramme Cb- 
aad tayned vider thent,makearationall uperficies : which was required to be done. ‘ 


ERAN onely comprehending a mediall fuperficies fo that let the line A B bein power more 


Demonftra- y 
tions - 
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The frf part alfo which is compofed of the {quares ofthe lines A-D and D B (which fquares are equall te 
concluded, 


of Euclides Eien iq F0l.258. 


P under the lines A F and F B,is egualltocither fil she fgares, ofthe lines E-B and: 
E D, forby. fuppofiti onthe parallels logrinaene: ia 7 winder the Jines AF. and F B aS 2, 
avall to the {quare of the line E Band the ‘fare par vallelogrannme 3 4S, equali- tothe fquareo of . 
the line D F (i by the third part oft the firfafjumpt going before. the 33, of she ier, ) Vikerpore 
the line BE ts équall ti rhedtns DE WherforethelineB Cis double to theline F D, Where- 
ore that which ss contained: vader the lines A BanadB Cis diuble toikat whith. és contate. 
aed under. thè dines i B and E FD. Whiofere they are vorertenfordti by the int Gj fabis a. 
alfo that als C mit dined vader the Inés Ai B os E, D és al ( by M corellas ary ha ihe 
23 ,0f the tenth but that whichis contained under thelines ABand E Dis G by. the fourth ` 
partof the firft afumpt going before thé33 of the-tenth). equallto: that-which is cont ained. 
vader the lines A D and DB : wherfore that whichi 48 Contained: wader. the Lines. A D and. Thefcond 
D Bis allo mediall nd forafrasicfras. the line: Bis incommnenfurable in length v: vate the ‘pare cocks dedo 
line BC.But the line B Cis Cormeen fesrable i itt length vatothe line BE Wherefore ey. the g ijr. 
of the tenth) theline AB is incommenfuráblein length wntothe line-BE, Wherefore. the. 4 
qaare of the line A B is incommen{urable to that whichis contained under the Bye) CAB F 
pe BE (by the firft ofti the fixt'and-r0.of t this booke) But unto the. fqnare ofi F ihe tine AB i 
are equallite [quares of the lines A D and D\Badded together: (l by WW ELE 47» oft the fir fi): and, 
vato Hae which is contayned under the lines A B and B E, is equall that which 18 contat- 
ned underithe lines AB and F D,thatismbichts contained onder A Dand DB. For-sthe | 
parallelogramime contained onder the lines AB. and F D isequall to the parallelogram. ek i N 
contained under thelines A D and D B (bj the laft part of the firftafumptgoingbefore the: a: 
33.07 ‘this tenth booke e) Wherfore t that which is compofed of the {qetires of the lines AD and * The thir d Ma 
D Bis incommen urable to that. whichi is comdined under the lines AD and D B. Where on bart ctclusceds 
__ fore there are found out twò right tlines AB and Di B incorsinenfureble. ita power, whofe 
{quares added i; ‘ogether make. amediall fuperficies and the parallelogramine sontayned a Up. 
der thins pake alfoamediallfuperficies which paral lelog VEMIMEMGV CRUE 45: incornisenfite. 
rable to dhe lei one ot she afore i apes ry, added acne ante WASTES 
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hs lin porer onely beadded together: . fhear. oft the tenth teacheth to fi finde out iwo 
ite fich, lines). Theni fay that the wholeline ACis irrational . For forafinuch a as” 

elt the line A B is incommènfirablèin length: unto the lineB Qy: (for Wy) are á p, Pee ira 
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forethe22.0f the tenth) isthe parallelogiame contaie, yè yus E (Ava siya stax ’ =k 
fed- vadir the lines A Band BG tothe fquare, ofthe Ween DD Ay e 43 won 


hineB ome theri. gr this booke the Praag aot contas yed: ateg ci lines A 


‘ ign hs ae ee T er 5 
an Pie ced aN Sah | ae 2a ra A tort, € forse 5% At TNR wa SHH: As: i Si a5 Sd B. spd 
S JA park Me 


Diffinition of 
a binomial 
diees 


eee \ 4- 
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B and B Cis incommmenfurable to the fquareof the . | Cia 
dine BC . But unto the parallelograme contained A. spony: ee 


` under the lines A Band B C-is commenfurable the 


parallelograme contained-under AB and B Ctwife. — ee ee. we 
(by the 6.of the tenth ) $ wherefore that which is contained under AB and B C twife is inu 
commenfurable tothe fauare of the line BC ( by the 13 of the tenth) . But unto the [quare 
of the line B C is commenfurable that which is compofed of the {quares of the lines A Band: 
B C(by the1s.of the tenth) for by fuppofition the lines A B and BC are commenfurableia 
power onely .Wherefore( by the 13 .of the tenth ) that which is compofed of the pk HN the.: 
lines A B and B C added together is incommenfurable to that which is contained under the.. 
lines A B and B Ciwife..Wherefore ( by the16.of the tenth ) that whichis contained vn- 
der AB and BC twife together with the {quares of the lines A Band BC , which ( by the gu 
of the fecond is equali to the [quare of the whole line AC,is inane a ee to that which 
is compofed of the {quares of A B and B C added together.. But that which is compofedof the 
{quares of A B and B-C added together is rational, for itis commenfurable to either of the 
_{quares of the lines AB and BG of which either of them is rationall by {uppofition:wherfore 
the [quare of the line AC is(by the r0.definition of the tenth) irrational Wherefore the line 
AC alfoissrrationall,andis called a binomiallline. : 


` “This propofition fheweth the generation and produGtion of the fecond kinde of ir- 
rational lines which iscalled a binomium,or a binomial line. The definition whereofis. 
fully gathered out of this propofition,and that thus. . . - 4 


A binorsism or a binomial line,is.an irrational line compofed of two rational lines commenfi- 


rable theoneto the other in power onely. Anditiscalleda binomium, thatis , haning two* 
names, becaufe it is made of two fuch lines as of his partes which are onely commenfu-= 


: “gable in‘power and notin length : and therefore ech part or line, or at theleaftthe one: - 


Sexe kindes of 
binonsiall 
OBC Fe 


“Denman {tra- 
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_ ned onar the lines A Bänd B C twvifezwherefore( bythe. 4 sah 


, of them,as touching lengthyis vncertainé and vnknowne. Wherefore being ioynedto.. 


gether their quantitie ‘cannot be exprefled by any one number or name , but ech part. 
remayneth to bedfeuerally named:in fuch fort.as it may. And of thefe binomiall lines, 
there are fixe feuerall kindes , the firft binomial , the fecond, the third , the fourth, the 
fifth and the fixt, of what nature and condition ech of thefe is halbe knowne by their 
definitious which are afterward fet in their due place. aa 
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q The 25. Theoreme. < © The 37. Propofition. 
Tf two mediall lines commenfurable in power onely containing arationall 
_fuperficies {be added together:the whole lineis irrational, andis called a 
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Ët thefe two medial lines A Bind B-C being conmenfurable in power onely » and 
4 | contayning a rational [uperficies(the 27. 0f the tenth teacheth to finde ont two fuch. 
DEA litte’ be compofed «Then 1 fa that the whole line A: C is irrationalt : For as it wat- 
fijd in the propofition next going beforerhat whichis compofed of the fquares of the lines 
AB and B C is incommid{irable to that which is contei ox VOAL 


16.of thetenth that which is compofed ‘of the fquares.of Gf | oats tS vae 
the lines-A B and B-C- together with thatwhich is con- Re 
tained under the lines AB and BC wwife;; thatis ythe:™ OR ae, 
fquare of the line A C is incommenfurable'to that which is contayned under the lines: AB 
And BC tivife.But that. which is .contayned under the lines A B.and BC twifeis commen. 
furabletathat which is contayned under the lines AB and B.C once(by the 6.0f wine 
aii m wherjore 


bey ae e 


hg 


of Euclides Elementess = ` Fol.259. 


wherefore the [quare of thewhole line AC is (bythe 13 of the tenth) incommenfurable ta. 
that which is contained under the lines AB and B C. once. But by.{uppofition the lines AB 
and B C comprehend a rationall fuperficies. Wherefore the {quareof.the whole line AC is. 


srrationall:wherefore alfo the line A C is irrationall.And itis called a firft bimediail line. 


Thethird irrational line whichis calleda firt bimediall line,is hewed by this pro- l 


pofition,and the definition thereofis by it made manifeft,whichis this. .4 firf bimedsall 
line,is an irrationall line which is compofed of two mediall lines commenfurable in power onely con- 
tayning arationall parallelograme.It is called a firft bimediall line, bycaufethe two mediall 


| Diffinition of 
afrfl bimedia 
all line, 


lines or partes whereof itis compofed contayne a rationall f{uperficies,which is prefer- . 


red before an irrationall. 


qi he 26. Theorem. Lede T he 38.Propofition. | 


If two medial lines commenfurablein power onely contayning a medial. 


_._ fuperficies be added together : the whole line isivrationall, and is called a. - 


« , fecond bimediall line. 


ly,and contayning.a mediall fuperficies (the 28 of the tenth teacheth to finde 
ede \ out two fuch lines) be added together.T hen I fay that thewhole line A C is. 
wn lee! | irrational. ake avationall line D E.And (by the 4.0f the firft) upon the. 


namely YF ,isequall to that which is contained under =~ "4 ; -F 


either of thefe parallelogrames H E.and A F is mediall:and they are applyed upon the ratios 
nall line ED Wherefore(by the 22.0f the tenth) either of thefe lines D H and H G is a ras. 
tionall line,and incommenfurable in length vntotheline D E. And forafmuch as(by [uppo- 
ition the line & Bis incommenfurable in length vntothe line B C>. But asthe line A Bis 
to the line BC fois the {quare of theline A B to theparallelograme which is contayned vn- 
der the lines A Band BC (by the first of the fixt) . Wherefore(by thero of this booke ) the 
{quare of theline A B is incommen{urable to the parallelograme contayned under the lines 
an i HH dij 


Et thefe two medial lines ABandBC being commenfur able in power Da 
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tion. 


ae Theventh Boke?! > 


A Band BC. Butte the fquareoftheline A Bis tome. oo ee Jade 
wenfrable that which ts compofed of: the[quares of the 4’ B Meare. 
kines AB and. BC. by the 15.0f thetenth). For the iT Pied 2 Yew 
Squares of the lines. A Band B Ciare commenfurable «yi. wg 
(when as the lines A Band BC are put to be commen- 
furable in power onely):< And to that which is contayned' e o oop y" 
under the lines AB and BO is cémmenfurable that t MARY OO sell Glog 


3 fy 


iobith is cotainéd onder the lines AB and ECEE ee 
(bj the 6 of the tenth) wherefore that which is compofed |< ; nit 
of the [quares of the lines A Band B Cis incommenfi- “| — ee 


rable te that which is mE under the lines AB 
Ki 
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B,C is equall the parallelugrame EH . And to that 


Wh aye 


this booke). Aud itis proned that they are rationall lines Wherefore the likes DU & H G 
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This Propofition iheweth the generation ofthe fourth irrationall line;calted afecond, 
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ich ts required in the Propofition (Phe 33: of the tenth 


Mt de cp gan a bani satus mo gkal\y ws 2, n a } og a dn am SE a reeta oa) 
Demonia YEA! bole lineA Cis irratira, For forafmuch as (by fuppofitión) the parallèls 
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af the [ynares éfvhelines A B and BC. Whe. PN RAE. 


Jore (by the 16.0f the tenth that which is com- A. al A ér, me. Mak 
poled ofthe fguáres ofthe lines AB and BC to- = a Dei 


ether with that whith is contayned under the © y a o O a - 

lines A Bc B G iwije, which is (by thé 4.of the fecond) equall ta the [quare of the line AC, 
is incommenfurable to that whichis Giggi of he fquares ofthe lines. AB and BË. Brt 
that whichis conpefed of the [quares ofthe linies AB and B C, isrationall Wherefore the 
[quare of the whole line A C, is irrationall Wherefore the line A Calfois irrational . dnd 
is called a greater line . And itis called a greater line for that that which is. compofed of the 
Squares of the lines AB & B C which are vationall,is greater then that which is contayned 
under the lines AB-and BC twife,which are medial. Now it is mecte that the name fhould 


be genen according to the propertie of the rational, 


whe he  AnAffumpt. ra l i 
~ And that the fuperficies compofed of the [quares ofthe lines AB and BC, isgreater then 
that which is contained under the lines A Band BC twife, may thus be proued . Firf it w 
roanifeft, that the lines A B and B C are vnequall : for if: they were equall , then the [quares 
of the lines AB and BC fhould be equall to that whichis contained under the lines AB and 
BC twife fo that that which is cotained under AB ms A ; 
and BC, fhould alfo be rational: which is contrary i ts fi 
to the fuppofition . Wherefore the lines AB ad “~*~ 
B C are vnequall . Suppofe then that the liner AB — adi P ` 

be the greater, e7 let the line B D be equall to theline B C. Wherfore(by the 7.of the fecond) 
the {quares of the lines AB and B D, are equall to that which is contained under the lines 


AB and BG twife and to the fauare of theline A.D . But the line: D Bis equall to the line | 


An Afumpte 


BC . Wherefore the [quaresof the lines A Band BC, are equall to that which is contained 


winder the lines-A B and B C twife and to the fasiare of theline A D: Wherefore the [yuares 


ofthe lines A B and B C are greater then that which is contayned unde’ the lines AB and ` 


BC twife, by the [quare of the line AD : which was required to be proued. 


This Propofition teacheth the produ@ion of the fiftirrationall line »which is called 


agreater line: whichis by the fenfe of this Propofitionthus defined. a 
` cA greater line ts an irrational line, which is compofed of two right.lines Which are inCommenfite 


vablesn power,thequares of which added together, make a rational fuperficies, and the parallela- 


Diffinition of 


gramme Which they containes is medial, Itis therefore called a gréater line, as T heon fayth, 73" "ae line. 


becaufe the {quares of thetwo lines of which itis compofed,added together being ra- 
tionall;are greater then the mediall fuperficies contained ynder them twife.. And itis 


conueniént that the denomination be taken of the proprietie of the rational part, ra- 
ther then of the mediall part. es i 


qT he 28. Ubeoreme. T he4o.Propofition hs 


Iftwo right lines incomen{urable in power be added together, hauing that 
which is made of the fquares of them added together medial , and the pac 
‘rallelogramme contayned onder them rationall : the whole right line is ire 
rationall, andis called a line contayning in power arationall and a mediall 


fuperficies. 


Let 


TE The tenth Booke. =>- 


ORAZ Et thefe two right lines A B and BC being incommenfurable in power, & making 
4 eee that which ts required in the Rropofition be added together. (The 34.0f the tenth 
J S reacheth to finde out twofuch lines ). Then I fay, that the wholeline AC is irra 
Devsonfira- tional . For fora{much as that which is compofed of the [quares of the lines AB 
tiota and BC is mediall, but that which iscontained under the lines AB and BC twifeisratios 
nall therefore that which is compefed of the [quares of the lines A B and B C, is incommen- 
urable to that which is contained Onder the lines AB and B C twife Wherefore (by the 16. 

of thetenth) that which is compofed of the [qudrés of the lines A B and BC together with 


GP 


that which is contayned onder the lives AB and BC. ` | 

twife,which (by the pof the fecond ) isthe fquareof. ns T 
the wholeline AC;is intommenfurableto that which BT ct 
is contained under the lines AB and BCe. But Oo 


that which is contained under the lines ABandBC ~*~ wake? (Pe, 


ois Gall fuperficies,becaufe the power thereof contayneth two [uperficieces, whereof the one is ra- 


4 


, Inthis Propofition is taught the generation of the fixtirrationall line, which is cal- 
leđa line whofe power is rationall and mediall. The definition of which is gathered of 
thys Peopofition aftetthismaner. >= ° Mye : 
n i line whofe pewer‘is rationall awd medial; is an irrationall line which is made of tio right lines 
Difinition of *incommenfirable in power addedtogether; whofe squares added together maken mediallfuperficies, 
alne whofe but that fuperficies which they containe is rationall . The reafon of the nameis before fet forth 


E 


E s (inthe Propofition, s, à 
areal: an we, 7 SS N E K ATS ipa wai aN ] Á 
pe qlhe 29. T heoreme. ` The 41. Propofition. ` 
| ‘Lf two right lines incommenfurable in power be. added together, hanyng 
ayageter © phat which is compofed of the fquares of them added together mediall, and 
wus i the parallelogramme contayned-pnder them mediall, and alfo incommens 


~ zoti fierable to that-which is compofed of the [quares of them added together: 
“the wholeright line is irrationall,and ts called a line contayning in power 
BETO meddir = no ctor egg ‘ihe 


SEC thefe two right lines A Band B C being incommenfurable in power,and hauing 
Sl that which as compofed of the {quares of the lines A B and B C mediall,and the pa- 

Lev allelogramme which is contayned under the lines AB and B C mediall, and sy 
\inconamenfurableto that which is compofed of the {quares of the lines AB and BC added 
Contention . together,be added together (the 35 of the tenth teacheth to finde out two fuch lines) Then I 
Say that the whole lihe AG is irrationall. Take arationall line D E; and (by -he ag. of the 

firft) vpon the line DE apply the parallelogramme D F equali to the [quares of the lines A 

Band BC. And upon the line G F whith is equall to the line D E, apply the parallelograme 
G H equall tothat which is contained under the lines AB and BC twife. Wherefore ve 

r l pani whole 


~ Tie 


of Euchides Elementes.. Fol.26t. 
whole parallelogramiie D Wisequallto the [quart of the tine AC (by the 4. of the fecobd.) 


Demonfiras 


And forafmucth as that whichis compofed of the (quares of the lines A Band BC is medial tion, 


andis eguali tothe parrllélogramme D F : therfore D F alfo is mediall (by that whith wis 
faid inthe 3 8.propofition of this booke). And it is i i : 
applied upon the rationall line D E. Wherefore the 

Gne D Gis rational and incommenfurable inlegth A à B a. 
ponio y line D E(by the 22.0f the teth). And by the 
famereafon the tyne G K is rational cy incomefiira- 
ble in length vato the line G F ,that is,vnto the line 
D.E. And forafmuch as that which is compofed of 9 
fanares of the lines A B ey B C added together, is by 
‘fuppofition incomenfurable to that which is cotained 
wider the lines A Band BC twife, therfore alfo the 
pavallelogramme D E ts incommenfurable unto the 
parallelogramme GH Wherfore alfo the line DG is- 
incommenfurable vito the line G K (by the fir st of 
the fixt) and oy the tenth of thetenth. But itis now 
proued that they are rational. Wherfore the lines D 
Gand G K are vationall commenfurable in power 
onely. Wherfore (by the 36. of the tenth) the whole - 
line D K is rationall,and 13 called a binomiall line, but the line D E isirrationall.Wherfore 
the parallelogratime D H is irrational (by the corollary added after the 22 poe of the 
tenth). Wherfore alfo the line which containeth it in power is irrational : but the line AC 
containeth isin power. Wherfore the line A Cis irrational, and is called a line contayning 
in power tivo medials} tis called a line containing in power two medials, for that it contay- 
neth in power tivo mediali fuperficieces,one of which is compofed of the fquares of the lynes 
-ABand BC udded together and the other is that which is contained under the lines AB && 


See OEE 


BC twife : which was required to be denionftrated. ` - 


. y 


In thispropófition is taught the nature of the 7.kinde ofitratiónall lines whichis 
“called a line whofe power is two medials, The definition whereof istaken of this pros 


he 


pofition after thismanet. y 0., eo. <a r+. 


~~ Aline whofe power is two medials ts an irvationall line which is compofed of two right lines in- 
eonsmenfurable in power the fquares of Which added together, make amediall fuperficies, and that 
which is contained under them is alfo mediall, and moreouer it is sacommenfur able to that which is 
Compofed of the two squares added together. aN s 
_ Thereafon why this lineis called a line whofe power is two medials, was beforè in 
theende ofthe demonfiration declared, | 


And thatthe faid irrationall lines are dewidéd one way onely,that is, in one point onely, 
into the right lines of which they are compofed, andwhich make enery one of the kindes of 
thofe irrational lenes fhail fraight way be demonfirated : but firfiwillwe demonfirate twi 
affumptes here following. | say o SAd l a 

se a Am Atfinpess <add 
4 Take a. right line and let the fame be A B, and dewide it into two oneqzall partes da the 
point C,and againe denide the fame line A B into two other unequal partes,in an other point 
namely, in D, and let the line AC (by fuppofition) be greater shen theline D B. Then Lfay 


` ee y = that 
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that the {quares of the lines A Cand B G added together,are greater then the fquares of the 
lines AD and D Badded together. Deuide the line AB (by the 10. of the firft) into two e- 
guall partes in the point E.And forafimuch as the line AG 1s greater then the line D B, take 
away the line D C which is common to them both : wherfore the refidue A D is greater them 
the refidue C B,but the line A E is equall tothe line E B.Wherfore the lige D E is leke then 
the line E C. Wherfore the pointes Cand D are not 
equally diftant from the point E,whichis the point. A P s 4 
of the fection into two equall partes. And foraf- + tt 
much as (by the 5. of the fecond) that whith is con- wa 
tayned under the lines A C and C B together with eas of the line E Cis equall to the 
Square of the line E B. And by the fame reafon that which is comtayned under the lynes A D 
and D B together with the [quare of the line D E,is alfoequall to the felf fame [quare of the 
line E B : wherfore that which is contained under the lines AC and CB together with the 
[quare of the line EC is equall to that which is contained under the lines A D and D B to- 
gether with the [quare of the line D E >of which the [quare of the line D E is lefe then the 
Square of the line EC (for it was proned that the line D E is lefe then the line EC). Wher- 
Sore the parallelograncmeremayning,contayned under the lines AC and C B is lefe thé the 
parallelogramme remayning contayned under the lines AD and D B. Wherfore alfo that 
which is coutayned under the lines A C and C B twifeis lefe then that which is contayned 
under the lines AD and D B twife.But(by the fourth of the fecond)the [quare of the whole 
line A Bis equallto that which is compofed of the {quares of the lines A Cand CB toge- 
ther with that whith is contained under. the lynes AC and CB twife, and by the 
fame reafon the {quare of the whole line AB is equall to that which is compofed of the 
Squares of the lines A D and D B together with that which is contayned under thelynes A 
D and D B twife : wherfore that which is compofed of the {quares of the lynes AC and CB 
together with that which is contayned under the lynes A C and C B twife, is equall to that 
which is compofed of the {quares of the lynes A D and D B,together with that which és con- 
tayned wnder the lines A D and D B twife. But it is already proned that that which is con- 
tayned under the lines A Cand C B twife, is lefe then that which is contayned under the 
lines A D & D Btwife.Wherfore the refiduenamely,that which is cane of the fquares 
of the lines AC and C Bis greater then the refidue,namely, then that whichis compofed of 
the fquares of the lines A D and D B : which was required to be demonftrated. i 

l _ * @qAnAffumprt. . . 

A rationall fuperficies exceedeth a rationall fuperficies, by arationall fue 
perficies. Toe sae 


Let A D be arationall fuperficies, and let it exceede AF 
being alfo a.rationall{uperficies by the fuperficies E DT hen» 
A faythat the fuperficies E D is alfo rational. For the paral- ` 
elogramme A D is coinmenfurableto the parallelogramme - 


es 
d AT aA 


B E E i 


À È for that either of ther is rationall. Wherefore (by the 
Second part of the 15.0f the tenth) the parallelogramme A 
F is commenfurable to the parallelogrammée E D. But the 
the parallelogramime A F is rationall Wherfore alfo the pa- 
rallelogranıme E Désrationalle si deax a 
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of Euclides Elementes. — Fol.262» 
q The 30.U'beoreme.. ‘T'be-42. Propofition. 


A binomial line isin one point onely deuided into his names. 


A AV ppofe that AB bea binomial line, and in the point C letit be denided into 
Sy his names that is into the lines wherof the whole line A Bis compejed. Where. 
WY A fore ihefe lines A Cand B arerationallcommenfurable in power onely.Now I 
ESS! (ay that the line A B cannot in any other point befides C be denided into two ra- 
tionall lines commenfurablein power onely.F or i N 
if it be poffible,let it be denided in the point D, T E mA 
fo that let thelines AD and DB be rationall ap 
commenfurable in power onely.Firft it is manifest that neither of thefe pointes Cand D de~ 
wideth the right line A B into two equall partes. Otherwife the lines A Cand CB fhould be 
vationall commen{urable in length,and fo likewife foould the lines A D and D Bée. For e~ 
nery line meafureth it felfe, and any other line equall to it felfe. Moreouer the line D B is 
either one and the fame with the line A C,that is,is equall to the line AC, or els it is greater 
then the line A C either els it is leffe then AA DB be equall to the line A C,then putting the 
line D B upon the line AC eche endes of the one, [hall agree with eche endes of the other. 
Wherfore putting the point B upon the point A,the point D alfo fhall fallupon the point C, 
and the line A D which is the refl of the line AC,fhall alfo be equall to the line C By which is. 
the reft of the line DB.Wherfore the line AB is denided into his names in the point C.And fo 


alfo foal the line A B being denided in the point D be deuided inthe [elf [ame point that the 
Self fame line AB was before denided in the point C,which is cotrary to the {uppofitio.F or by. 


Suppofitio it was deuided in {undry pointes,namely, in C c> D But if the line D B be greater 
the the line AC,let the line A B be deuided into two equal partes in the point EWherfore the 
points Cer D fhal not equally be diftant fro the point E.Now(by the firft afsipt going before 
this propofitio that which is copofed of the {quares of} lines AD e D B is greater the that 


which is compofed of the [quates of the lines. AC & CB. But that which is compofed of the. 


{quares of. the lines AD & DB together with that which is cotained under the lines AD & 
D B twife is equall to that which is compofed of the fquares of the lines AC G CB together 
with that which is contained under the lines A CandC B twife for either of them is equall 
to the [quare of the whole line A B (by the 4.0f the fecond) -wherefore how much that which 
is copofed of the fquares of the lines A D and DB added together is greater then that which 
iscompofed of the {quares of the lines A C and C B added together, fo much is that which is 
contained under the lines AC and C B twife greater then that which is contained under the 
lines A D and D B twife. But that which is compofed of the fquares of the lines A D and D 
B excedeth that which is compofed of the {quares of the lines A Cand C B bj a rationall fa- 


perficies (by the 2. afsumpt going before this propofition.) For that which is compofed of the. 
f{quares of the lines A D and D Bisrationall, and fo alfo is that which is compofed of the 


Squares of the lines A C and C B:for the lines A D and D B are put to be rational commen- 
{urable in power onely and fo likewife are the lines AC and G B. Wherfore alfo that whichis 


contained vader the lines AC and C B twife, exceedeth that which is contained under the 


lines A D & D B twife by a rational [uperficies;wht yer notwith{tading they are both médial 

foperficieces (Ly the zr. of the tenth) which (by the 26 of the fame) is impofible. And if the 
line D B beleffe then the line A C,we may by the like demon|tration prone the felfe fame im- 
pofibilitie Wherfore a binomiall line is in one point onely denided into his names : Which 
spas required to be demonfirated, ` i 


C . Corrollary 


The feco “a Se 
nary by com- 


pofitton, 


Demonflrati« 
o3 leading ta 
an inpofSbt: 
Gti 


4 Corollary. 


Denouffra- 
sion leading to 
an impofitbi- 
diites 


Demonfirstio 
leading toan 
smipoffiviltite. 


The tenth Booke 
Corollary added by Bluffates. 
Two rational lines consmenfiirable in power onely being added together cannot be equal ETA 
other rational lines commenfùrable in power ontly added together. For either of them fhould 
make a binomiall line,and fo fhould a binomial line be denided into his names in moe 


poyntes then one: which by this propofition is proued to be impoffible, The like fhall 
follow in the fiue‘next irrationall lines as touching their two names. . 


q The i. Probleme. he 43. Propofition. 


A firft bimediall line is in one poynt onely deutded into his names. 


IN 


(in that A B bea firft bimediall line, and let it be denided into his partes in. 
the point Cfa that let the lines AC and C B be mediall comenfuvable in power 
onely and containing a rationall fuperficies.T hen I fay that the line A B can not 
EAC be denided into his namesin any other poynt then in C. For if it be poffible let it 
be deuided into his names in the poynt D , fo that let | ] 
AD & DB be mediall lines commenfurable in power DP age B. 
onely comprehending a rationall fuperficies. Now for- no ad A 
Afmuch as how much thatwhich is contayned under ». 
she lines A D and D B twife differreth from that which is contayned under the lines AC. 
and C Biwife, [o much differreth that which is compofed of the fauares of the lines AD 
and DB from that whichis compofed of the {quares of the lines A C and CB : but that 
which is contayned under the lines A D and D B twife differreth from that which is contay 
ned under the lines AC and C B twife,by a rationall fuperficies ( by the fecond affumpt go- 
ing before the 41 .0f the tenth).For either of thofe fuperficieces is rationall . Wherefore that 
which is cowpofed of the fquares of the lines A C and CB differeth from that which is com 
pofed of the fquares of the lines A.D and DB by arationall fuperficies , when yet they are. 
both mediali {uperficieces:which is impoffible. Wherefore a firft bimediall lineis in one poynt © 
onely denided into his names:which was required to be proued. i 


S 


q The 32.T'heoreme. § The 44.Propofition. 
A fecond bimediall line is in one poynt onely denided into his names. - 


| ¥ ppofe that the line AB being a fecond bimediall line, be denided into hys, 
names in the poynt C + fo that let the lines AC and CB be mediall lines com- 
menfurable in power onely comprehending a mediall fuperficies . It is manifeft 

L that the poynt C deuideth not the whole line A B into two equal. partes. For 
the lines A C and C B are not commenfurable in length the one to the other.Now 1 fay that: 
the line AB cannot be deuided into his names in any other poynt but onelyin C „For if it be 
poffible, let it be denided into his names in the poynt D fo that let not the line AC be oneand 
the fame, that is,let it not be equall, with the line D B.But let it be greater then it. Now itis’ 
‘woanifef? (by the firft alfumpt going before the 42. propofition of this booke ) that the {quares 
‘of the lines AC and C B are greater then the fquares of the lines AD and DB. Andalfo 
that the lines A D and D B are mediali lines commen[urablein power onely comprehending 
amediall fuperficies.T ake a rationall line E F.And(by the 44.of the firft) upon the line BF. 
apply a rectangle parallelograme EK equal to the [quare of the line AB. From which pa- 
vallelograme take away the parallelograme E G equall to the {quares of the lines AC and 
C B Wherefore the refidue,namely,the parallelograme HX is equall to that which is contai- 

, i l ned 


; 


of Euclides Elemente T Fol.263. 


_ gedvnder the lines A C and C B twife.Agayne from the the parallelograme EK take atvay 
the parallelograme E L equall to the {quares of the lines AD and DB which are lefe then 
the {quares of the lines A C and C B. Wherefore there- 
fidue namely; the parallelograme MK is equallto that 
which iscontayned under the lines AD and D B twife: 
And forafinuch as the {quares of the lines AC and C B 
are medial, therefore the parallelograme E.G alfois me- 
diall. Azd it is applyed upon the rationall ine E F:where- 
fore the line EH is rationall and incommenfurable in 
length tothe line EF. And by the fame reafon , the 
parallelograme HK is mediall (for that whichis e- 
guall vito it,namely,that which is contayned under the 
lines A C and CB twife is medial! ) therefore the line 
HN és alfo ratisnall and incominenfurablein length vn- F ie. E 
to the line BP. And forafmuch as the lines A C and CB, b 
are mediall lines conmenfurablein power onely, therefore P, 
the line C is incommenferable in length unto the line CB. But as the line AC is tothe 
line C B,foisthe{quare of the line AC to that which is contayzed under the lines AC 
and C B(by the r.of the fixt). Wherefore the {quare of the line A C is incommenfurable so 
that which is contayned under the lines A C and C B.But (by the 16.uf the tenth unto the 
Square of the line AC are commenfurable the fauares of the lines A C and C B added to- 
gether, for the lines A C and C B are commenfurable in power onely. And unto that which 
is contayned vader the lines AC and C B is commenfurablethat which is contayned vn- 
er the lines A C and C B twife . Wherefore that which is compofed of the [quares of the 
lines A Cand C B, 1s tzcommenfurable to that which is contained under the lines AC 
and C B twife. But to the [quares of the lines AC and C Bis equall the parallelograme. 
E G,and to that which is contained under the lines AC and C Btwife is equall the paran 
lelograme HK Wherfore the parallelograme EG is incommenfurable tothe parallelograme 
H K Wherefore alfo the line EH is tecommenfurable in length tothèline N . And the 


AN POT 


[ome abfurditie alfo7will follow if the line AC befuppofed to be lefe then theline DB. A 
[econd binomial line therefore is not deuided into his names in [andry poyntes Wherefore is. 
is denided in one onely:-which was required to bedernonfirated. 
g The 33. T heoreme. The 45. Propofition. 
A greater line is in one poynt onely denided into his names. 
Ili. het 
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SREL A B being a greater line be dewided into his namesin the poynt C, fo that let the 
lines A C and C B be rationall incommenfurablein power, hauing that which is 
Rw \\ compofed of the fquares of the lines A C and C B rationall,and that which is con- 

tained under the lines A C and C B medidll. Then I fay that the line AB can notin Any 0- 
ther poynt then in C be deuided into his names. For r. 

if it be poffible,let it be denided into his names in the we 

poyzt D,fo that let A D and DB be lines incommt- ^ TE 


_ furablein power hauing that which is compofed of 


Demon/frati- 
an leading to 

an impofsibi- 
bitie 


the [quares of the lines AD and D B rationall, and that which is contayned under the lines 
A D and D B mediall.Now forafiruch as how much the {quares of the lines A C and CB 
differ from the fauares of the lines A D and D B,fo much differeth that which is contained 
vider the lines A D and D B twife from that which is contained under the lines A.C and 
C Btwife,by thofe thinges which haue bene fayd in the demonstration of the 42. propofiti- 
on. But the {quares of the lines AC and CB exceede the fquares of the lines AD and 
D B by a rational (uperficies( for they are either of them rationall) Wherfore that which is 
contained under the lines AD and D Btwife exceedeth that which is contained under the 
lines AC and C B twife by a rationall fuperficies:when as either of them is a mediall fuper- 
fictes. Which is impaffible ( by the 20.0f the tenth ) . Wherefore a greater line is in one poynt 
enely denided into his names:which was required to be proued. 


q The 34. T heoreme. The 46.Propofition. > 


k 
u 


A line contayning in power a rationall anda mediall, is in one point onee 
ly deuided into his names. ` 


Et AB being a line containing in power a rationall and a mediall, be deni- 
ded into his names in the point C, fo that let the lines AC & C B beincom- 
21! menfurablein power, hauing that which is compofed of the {quares of the 
i J lines A Cand CB mediall, and that which is contained under the lines 
M28 4 Cand CB rationall . Then Ufay,that the line AB can notin any other 
point be denided into his names but onelyin the point C . For if it be pofi- 
ble, let it be dewided into his names in the point D, ‘ 
fo that let the lines AD and D B be incommenfura- ` . no Pees 3 
Lle in power, haning that which is compofed of the +- > 
{quares of the lines A D and D B mediall,and that = 
which is contayned under the lines AD and D B rationall . Now forafmuch as how much. 
that which is contained under the lines A D er D Btwife differeth from that whichis con- 
tained under the lines AC and C B twife, fo much differ the (quares of the lines ACG CB 
added together from the fquares of the lines AD and D B added together . But that which 
is contayned under the lines AC and C B twife excedeth that which is contained under the 
lines AD and D B twife by arationall fuperficies ( for either of them is rationall ) . Where 
fore alfo the fquares of the lines AC and C B added together, exceede the [quares of the lines 
AD and D B added together by a rationall {uperficies, when yet ech of them is a medial fu~ 
perficies : which is impofiible . Wherefore a line containing in power a rationall and a medis: 
all, és in one point onely deuided into his names ; which was required to be demonstrated. 
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yT he 33.Theoreme, © The 47. Propofition. 


A line contayning in power two medials, isin one point onely denided into 
his names. - ` . 


all, 
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and moreouer incommenfurableto that which is compofed of the [quares ofte lies AC ane 


H K equall to that which is contained under the lines AC ` FE LG K 


logramme HK..Wherefore the line E H alfois inconsmenfurable in lenethto the line HN, 


was required to b¢ demonstrate, ~:~ 
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Second Definitions. © 0 A 


AF was hewed before thatof binomiall lines there were fixe kindes, the 
RA definitions ofall which are here now fet,and are called fecond definitids. 
vee All binomiall lines, as all other kindes of irrationall lines are cOceaued, 
2, cOfidered and perfe&ly vnderftanded onely in refpeđ&te ofa rationall line 
(whofe partes as-beforeis taught, are certayne,and knowen, and may be 
diftinGly expreffed by number) vnto which line they are compared.Thys 
rationall line muft ye ener haue before youreyes,in all thefe definitions, fo thall they all. 
be eafie inough. a | 
A binomiallline(ye know) ismade.of two partes or names,wherof the oneis greater 
then the other. Wherfore the power or {quare alfo of the one is.greater then the power 
or fyuare of the other. The three firftkindes of binomiall lines namely,the firft, the fe- 


coad,& the third,are produced,when the fquare of the greater name or part ofa bino- 


miailexcedeth the fquare of the lefe name or part, by the {quare ofa line whichis com- 
tmenfurable in length toit,namely, to the greater. The three laft kindes, namely, the . 


fourth the fift,and the fixt,are produced,when the {quare of the greater nameor part, 


exccédeth the {quare of the lefe name or part, by the {quare ofa line incommenfurable 
in length ynto it,thatis;to the greater part. i i . 


A firftbinomiall line is, whofe fquare of the greater part exceedeth the 
fquare of the lefe part by the fquare of a-line commenfurable in len gth to 
the greater part, and the greater part 1s alfo commenfurable in length to, 
the rationali line firft fet. i eao 


As lert the rational line firlt fet be A B : whofe partes are diftin@ly knowen : fuppofe alfo thatthe 
line C E be a binomiall line, whofe names or partes let be C Dand DE. And let the finde of the line 
C Drhe greater part excede the {quare of the line D E the leffe part by the {quare ef the line F G: which: 
line FG, lec bee commen- Ba ‘ i. 
furable in length to the line B 

CD, which is derece e Á 

part of the binomiall line. § ale, r. 

And moreouer let theline 9 i 
C D the greater part be com 
menfurble in length tothe F eimina mmm G 
rationall line Arftfer, name- ` - 

ly, to A B.So by this defini- f 

tion the binomiallline C Eis a firft binomiall line, 


& 


A fecond binomiall lineis, when the [quare of the greater part exceedeth 
the [quare of the leffe part by the {quare of a line commenfurable in length 
nto it, and the lefsepart is commenfurable in length to the rationall line 


fiche hat. agi : 


As (fippofing ever the rationali line) let CE bea binomiall line denided. in the poynt D. The 
fauare of whofe greater part C D let exceede the {quare of the leffe part D E by the {quare. of the line 
EG, which f i 


line F G fet be we cij 1 D es p E 
Bs . fe s pa aeee e maian ‘hems aeie a an a meh eier an aaa. 

cómenfurable , i mane alanis 

in length vato = G : -, 

the line C D 3 


the. greater © - PT, 
part of che binomial line . And let alfo the line DE the leffe part of the binomiail line be commenfits 
rable in length to the rational] line firt fet A B . So by this definition the binomial line CE is afecond 


binomiailline. 


| A third binomiall line is, when the fquare of the greater part excedeth the 


Square’ 
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Square of the lefe part by the fquare of a line cdvenfirable in length Ynto 


it. And neither part ts commenfurablemlengthto the rationall line geué.- 
As fuppofe thelineC Eto bea binomiallline: whofe partes areioyned together in the poynt Dr 
-and let the {quare of the line C D the greater part exceede the fquare of the leffe part DE by the {quare 
of the line FG, and i 
let the line FG- be g ee -ena D A- E 
commenfurable in no : T 3 
length to the line i 
C D the greater part- 
of the binomiall. learn, s . — 
‘Moreouer, let neither the greater part C D, nor the leffle parr DE, be commenfurable in length to the 

rationall line A B, then is the line C E by this definition a third binomiall line. 


a - 


A fourth binomiall line is when the fquare of the greater part exceedeth 
the [quare of the leffe by the [quare of a line incommenfurable in length vne 
tothe greater part. And the greater is alfo commenfurable in‘ length to 
the rationall line. i ad 


- Asler theline C E bea binomiall line,whofe partes letbe C D & D E,& let the fquare of the line C 
D the greater part a ay nan 


exceede the fyuare 

ofthe lineDEthe A teers D 

leffe, by the fquare’ en rs ' 
of ie line EG Se renee ara 9 
And let the line, F Ta 

Gbeincommenfu- F em G 


‘rable in length’ to 
-theline C Dthegreater. Let alfo the line C D the greater part be commenfurable in length voto 
-ehe rationali line A B.. Then by this definition the line € E is a fourth binomiall line. ra 


A fift binomiall line is ohen the fquare of the greater part exxceedeth the 
Square of the lefse part, by the [quare of a line incommenfurable ynta it in 
length . And the leffe part alfo 1s commenfurable in length to the rationall 


line genen. 


As fuppofe that CE be a binomiall line, whofe greater part let be C D, and let the leffe part be DE. 
And let the fquare of the line C D excede the fquare ofthe line D E, by the fquare of the line FG, which 
let be incémenfurable in length vn- i l 
tothe line CD the greater partof 

sthe binomiallline. And lettheline . (as 
DE the fecond part of the binomi- 

all line be commenfurablein length . F ———— G 
vito therationallline AB . So isthe 

line C E by this definition a fife bi- 

~nomiallline. 


p E 


-AÁ fixt binomiall line is, when the fquare of the greater part exceedeth 
thefquare of the lee, by the fquare of a line incommenfurable in length 
Dnto it . And neither part is commenfurable in length to the rational] 


-line genen. 


___Asletthe line C E bea binomiall line,deuided into his names in the point D,The fquare of whofe 
Name part CD let exceede the fquare ofthe leffe part DE by the {quare of the line F G, and lerthe 
g¢ EG be incommenturable in length to the line C D the greater partof the binomial line.Let alfo 
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aeitherC D the greater pate, nor D E, -~ eth gered oe se TD he hp oe 
the leffe part be commenfurable in © °™ V rm 7 aa. a pe “com. 
‘length tothe rationali line A.B, And CE reeet G - 5 


fo by this definition the line C Eisa ` i >. | 
fixt binomial line. So ye fee that by thefe definitions, & their examples,and declarations, all the kindes 
Of binomial] lines are made very playne. “*) " t- a 
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~>__ This is to be noted thathere is nothing fpoken ofthofe lines, both whofe portions 
aré comimenf{urable in length ynto the rationall line frft fet, for that {uch lines’ cannot 
be binomiall lines. For binomiall lines are compofed.oftwo ratioriall lines comenfa+ 
rable in Power onely (by the 36. of this booke) . But lines both whofe’ portions are 
commenf{urable in length tothe rationallline firft {et are not binomiall lines . Forthat 
the partes of fuch lines thould by the 12.0f this booke be commenfurable in. length the 
one to the other.And fo fhould they not be fich lines as are required to the compoliti- 
on ofa binomiall line. Moreouer fuchJines fhould not beirrationall but rationall , for 
that they are commenfurable to ech of the parts whereof they are copofed (by the 15. 
of this booke).And therefore they should be rationall for that the lines which compofe 


les 


them are rationally oo ili E s 7 
iio m ay. JER Vor meee G TOT ee ee, o S i 2 } ¢ 
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q The 13. Probleme. The 48.propofition. ~ 
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"Lo finde out a firft binomial line. el z 


4 


ia 


seh. Ake two numbers A C and C B,c& let them be fach, that the number which 
Wes is rade of them both added together , namely ; AB, haue Unto one of them, 
ied) namel, vito B C that proportion that a [quare number hath toa {quare 


i lene number But unto the other namely, vato CA let it not haue that proportion 
ioe fe ihat afquare number hath to a [quare number (fuch as iseuery [quare nnm- 
ber which may be denided into a [quare number and into.a number not-fquare) : Take alfo'a 
certayne rationall line, and let the 


fame beD.And vuto the line D bet wtp) clk Hat 

the line EF be commenfurablein g ` z ae yok wae 
length. Wherefore the ine EF isra © = = — PRAN N E 
tionall: And asthe number. A Bis: Gps es Wo ia eras 

to the niber AC, fo let the [quare m= STE Si 

of the line E F be to the [quare of an 

other line namely of EG (by thé eoz = AT yh adib hua 
vollary of the fixt of y téth) Wher- ° > rt me Ae i 
fore the fquare of the line EF hath . wee T f 


to the {quare of the line ¥ G that proportion thatnumber hath to number. Wherefore the 
{quare of the line E F is commenfurableto the [quare of the line ¥ G(by the 6 of this booke) 
And the line EF is rationall Wherefore the line E G alfo is rationall.And ‘forafmuch as the 
number À B hath not to the number AC, that proportionthat a {quare number hath toa 
{quare nurnber neither fhal the fauare of the line EF haue to the [quare of the line F G that 
proportion that a [quare number hath to a. {quare number. Wherefore the line E Bis INCOM- 
“qeenfurablein length tothe line E G'( by the gof this booke ). Wherefore the lines E F and 
E.G are rational commen{urable in power anely Wherefore the whole line EG is a binomi- 
all lize (by the 36.0f the tenth) -I fay alfothatit is afirft binomial line , For for. that as the 
puber BA isto thenumber AC, fois the [quare of the line EF to the{quare of the line 
F G.bat the number B A is greater then the number A C: wherefore the [guare of the line 
ER és alfo greater then the {quare of the lineE Gs Vntothe fquare ofthe dine EF let the 
{aqsares of the lines RG and H be equall (which how to finde out is taught in the wee 
i D a | AA P 2 ga ee . rare E Ae Apel 
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after ther3.of the tenth). And forthat asthe number B A istothe number AC, fois the 
[quare of the line EF to the [quare of the line F G : therefore ( by connerfion or enerfion of 
proportion (by the corollary of the 19 .0f the fift)as the number A Bis tothe number BC, fo 
is the [guare of the line F to the [quare of the line H But the number AB hath tothe num 
ber BC that proportion that a [quare number hath to a {quare number . Wherefore alfo the 
[quare of the line E¥ hath to the [quare of the line W-that proportion that a [quare number 
hath to a fquare number . Wherefore the line EF is commenfurablein length tothe line fÀ 
(by the 9.of this booke . Wherefore theline EF isin power more then the line F G by the 
[quare of a line commenfurable tn length to the line EF . And the lines E Fand F G are ra- 


tionall commenfurable in power onely . And theline EF is commenfurable inlengthtothe | 


rationall line D Wherefore the line EG isa frf binomial line: which was required to be 
doone. r. B 


T 
a 


if Sch DA Sate ASR TAR 
© finde out a fecond binomial line. a 


aeui the two numbers AC and CB, andlet them be fuch that the number made of 
IN Rthem both added together namely, AB haue vntoB C that proportio that a fquare 
NA number hath to a fquare number , and unto the number C A let it not hane that 
proportion that afquare number hath toa fquare number , asitwas declared inthe former 
propofition.T ake alfo a rationall line and let the fame be D , and unto the line D let the line 
F G be commenfurablein length. Wherefore E G is a rationallline. And as the number 
C Ais tothe number AB fo let the [quare of the line GE be to the [quare of the line F È 
(by the 6.of the tenth) Wherefore the fquare of the line GF is commenfurable to the [quare 
of the line EF E.Wherfore alfo F Eis a rationall line. And forafmuch as the nisber C A hath 
not unto the number A B that proportia that a [quare number hath toa [quare nuber, ther- 
fore neither alfo the [quare of thelineG FE | , whe 
hath to the fquare of the line F E that propor. D 
tion that a {quare number hath to a [quare ` ; 
number . Wherefore the line GFE is incom- E _ Bru FR? 
menfurable in length unto the line FE (by 5 
the 9. of the tenth ): wherefore the lines FG E ez 
and FE arerationall commenfurable in po- — 
wer onely. Wherefore the whole line EG is a 
binomial line. I fay moreouer that theline ` 5. or, CPB 
` EG żs a fecond binomiall line . For for that ; 
‘by contrary proportion as the number B A is 
to the number A.C, fois the [quare of the line 
EF to the fquare of the line EG . But the number B Ais greater then the number AC, 
wherefore alfo the fquare of the line E F is greater then the [quare of the line EG . V nto the. 
Square of the line E F,,let the [quares of the lines G F and H be equal. Now by conuerfiow 
(by the corollary of the 19.0f of the fift)as the number AB isto the number BC , fois the 
fquaré of the line EF to the [quare of the lineH . But the number AB hath to the number 
B C that proportion that a {quarenumber hath to afquare number : Wherefore the [quare 
of the line EF hath to the (quare of the line H , that proportion that a [quare num. 
ber hath to a fquare number Wherefore(by the 9. of the tenth) the line EF is commen(u- 
rable in length vato the line. Wherefore the line EF is in power more then the line 
EG by the {quare of 4 linecommenfurable in length unto the line EF : and the lines 
EF 


ConSrution. 


Demonfira- 


ftos 


Conflruktion. k 


Demonflra- 
tlie 


Eyed Thetenth Booke h 


EF sad F Gare rational commenfurablein power onely,and. F G being the lee name is 
commenfurable in length unto the rationallline genen namely, to D Wherefore E G is a fer 
sond binomiall line:which was required to be done. l J 


Day 


g The rs. Probleme, Fh so. Propofition. ae 
To finde out a third binomiall line. A 


43 Ake two numbers AC and C Band let them be fuch that the number made of thet 
A = both added together namely, A B, haue to the number BC that proportion that a 
ut (aud (quare number hath to a [quare number But to the number AC let it not hanethat 
proportion that a [quare number hath toa [quare number, as it was declared in the two for- 


vational,wherfore the line F G alfo is rational.And g, BS 

for that the niber D hath not to the nitber A B that 

proportion that a(quaré number hath to a {quare 

number, neither alfo fhail the {quare of the line E ANTE... PRB, AB 

hase to the fqiare of the line FG that. proportion Hs a 

that afquare number hath to afquarenuber.Wher Dosieres.. 

fore the line Eis incommenfurable in length to the l - E 

line F G (by the 9.0f the tenth.) Now againe as the ntiber.A B is to the nuber AC, fo let the 
[quare of the line F G be to the fquare of the line G H. Wherfore the [quare of the line F Gis 
commenfurable to the [quare of the line G H «And the line F Gisrationall. Wherfore alfo 
the line G H is rationall. And for that the number B A hath not to the nber AC, that pro- 
portion thata [quare number hath to a {quare number , therefore neither alfo hath the 
[quare of the line F G to the [quare of the line.G H that proportion that a fquare number 
hath to a [quare number Wherfore the line F G is incomen{urable in légth to the line GH: 
Wherfore thelinesE G ty G H are rational comen{urable in power only Wherfore the whole 
line F H is a binomial line. fay moreouer that tt is a third binomial line.F or for that as thé 
nitber D is to the niber A B,fo is the {quare of the line E to the [quare of the line F G:but as 
the nüber A B isto the number A C fo is the [quare of the line F G to the [quare of the line G 
H therfore of equalitie( by-the-22.0f the fift)as the number D is tothe number AC fo is the 
fyware of the line E to the {quare of the line G H.But the nuber D hath not to the nuber A- 
C that proportio that afquare niber-hath toa fquare nuber. Wherfore neither alfo hath the, 
{quare of the line E.tothe{quare ofthe line GH that proportio that a [quare number hath to 
a [quare number Wherfore the line E is incommenfurable in legth to the line G H.And for 
shat as the number AB is to the numbers AC fo isthe {quare of the line FG to the {quare 
of the line G.H therfore the {quare of the line F G is greater then the [guare of the lineG H. 


Kite the {quare of the line FG, let the{quares of the lines G H and K be equal Wherfore( by 
_euerfe TrA oy the corollary of the 19. of the fift) as the nitber A B isto the number BC, 


fois the{quare of line FG tothe {quare of the line K.But the nitber A B hath ta the nuber 
py ká F i BG 


aes * 
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E-G that proportio that a [quare number hath to a {quare number. Wher fore alfo the (quare 
of theline E G hath to.the{quare of the line K that proportion that a [quare number hath to- 
a [quare niraber Wherfore the line F G is commenfurablein length to the line K.Wherfore 


the line F G is in power more then the line G H bythe fynare of a line commenfurable in 
length unto it. And the lines F G and G H are rationall commienfurable in power onely and 


neither of thems is commen|urable in length unto the rationall line E: wherfore the lyne F- 
His a third binomiall line : which was required to be done. | 


q Ube 16.Probleme. | The 51. Propofition. 
A -To finde out a fourth binomiall line. à 


Ake two numbers AC and C B, c let thë be fuch that the nuber made of thé 
both added together namely, A B,hane to neither of the nubers AC andC B 
that proportio that afquare nmuber hath to a fquare nuber (fuch as is enery 
Sy RAIS Square nitber to two niibers not (quarewhich are lefe the it é make the faid 
“vee [quare nüber) And take a rationall line,and let the [ame be D. And unto the 
line D let the line E Fbe comenfurable ix length. 
Wherfore E F is arationallline, and asthe num- 
ber B Aistothe number AC, folet the {quare of ` 
ihe linc E F be to the [quare of y-line F G.Where- 
fore the {quare of the line EF is commenfura- * 
ble to cre) ofthe line F G and iheline EF y. 
is arationall line. Wherfore alfo the linc FG is a 
rationallline, And for that the number B A hath 
not to the number AC that proportion that a A.s. C.B 
 fquare number hath to a [quare number, neither 
alfo fhallthe [quare of the line E F haue to the [quare of the line E G that proportion that a 
[quare number hath to a [quare number Wherfore the line E F is incommenjurable in leeth 
tothe line F.G.Wherfore the lines E F and F G are rationall commenfurable in power onely. 
Wherefore the whole line EG is a binomial line . I ‘fay moreouer that it is a fourth 
binomial lyne. For for that as the number: BA is to the number A Cfo is the [quare 
of the line EF to the {quare of the line FG. But the number BA is ‘greater then the 
number AC. Wherefore alfo the [quare of theline EF is greater then the fquare 
of the line F G. Vato the {quare of the line EF let the [quares of the lines E Gand H 
be equall Wherfore by conuerfion (by the corollary af the 19 .0f the fifi) asthe number AB 
is to the number B C fo is the [quare of the line EF to the fquare of the line H. But the num 
Ler AB hath not to the number B C that proportion that afquarenumber hath toa {quare 
‘number: therfore neither alfo hath the [quare of the line E F to the fquare of the line H that 
proportio that a {quare nitber hath to a {quare nitber Wherfore( by the 9.of the téth) the line 


Contraction o 


Demon ra» 
FON, 


E F isincomenfurablein length vnto the line H Wherfore the line E F isin power more the 


the line F G by the {quare of a line incommenfurable in length unto it. And the hues E F 
and F G are rationall commenfurable in power onely, and the line E F is commenf{urable in 
length to the rationali line D.Wherfore the line EG is a fourth binomiall line : which was 
required to be found out. i j | 
b" r a | 

q:T'he 17. Probleme. The s2. Propofition, 
. Fofindeoutafift binomial lyne © Kr 

foe Take 


Contraction. 


Demon fira- 
bte 


Confirattion. 


T be tenth Booke 
x Ake two numbers A Cand C B, and let them be fuch, that the number AB 
ype haue to neither of the numbers AC or CB that proportion that a [quare num- 
X ber hath to a [quare niimber,as in the former propofition. And take a ratio- 
nall line and let the fame be D. And unto the line D let the line F G be com- 

aS menfurable in length Wherfore the line F G is rationall. And as the number 

umber A B,fo let the {quare 

of the line GF bets the [quare of the line 2 

E F Wherefore the [quare of the line G F 

és commenfurable to the [quare of theline =%___&2e ENE a a 

F E. Wherefore alfo the line F E is ratio- 

nall. And for that the number C A hath Y E4 , 

not to the number A B that proportio that = —— 

a fquare number hath to a [quare name  Aassrossarsrasasa Ca ii 

ber, therfore neither alfo hath the fquare 

ofthe line G F to the [quare of the line F E that proportion that a [quare number hath to a 
[quare number Wherfore(by the 9 of the tenth )the line G F is incommenfurable in length 
to the line F E.Wherfore the lines E F and F G are rationall commen{urable in power only. 
Wherfore the whole line E G is a binomiallline.t fay moreouer that it is a fift binomiall line. 
For for that as the number C A isto the number A B,fois the [quare of the line G F to the 
[qnare of the line F E,therfore contrariwife,as the number B A isto thenumber AC, fo is 
the [quare of the line E F tothe [quare of the line FG . but the number B Ais greater then 
the number AC. Wherfore alfo thefquare of the line E F is greater then the [quare of the 
line F G. Vato the fquare of the line E Fy let the {quares of the lines FG and H be equall. 
iWherfore by conuerfio (by the corollary of the 19 of the fift) as the nuber A B is to the num- 
‘ber BC, fo is the [quare of the line E F tothe [quare of the line H But the niber AB hath not 
to the number B C that proportio that a [quare number hath toa [quare number Wherefore 
neither alfo hath the [quare of the line E F to the [quare of the line H that proportion that a 
[quare number hath to a [quare number Wherfore( by the 9.0f the tenth) the line E F is ina 
vcomménfurable in length to the line H Wherforethe line E F is in power more then the line 
EF G by the fyuare of a line incommenfurable in length unto it. And the lines E Fand FG 
are rationali commenf{urablein power onely.And the line F G being the lefe name, is come 
‘menfuratlein length to the rational line genen namely,to D. Wherfore the whole line EG 
is a fift binomiall line: which was required to be found ont. 


The 38. Probleme. The 53. Propofition. 
To finde out a fixt binomial line. 


| Aketivo numbers A C cy CB,and let the be fuch that thenumber which is made 
h them both added together namely, A B,haue to neither of the numbers AG or 

` CB that Mpirien. thata .. i i 

EEN fquare nuber hath toa fquare: e wero 
number . Take alfo any other number = 

which is not a fquare number, and let y Rerin Eai agm 
the Jame be Di And bet not the nama a e m 
ber D hane to any one of thefe num- K Py 4 

bers AB and AC that proportion that a . 

a fquare number hath to afquare miber: A sevevevevere Carre B 

Let there be put morconer arationallline, D. ; ium’ s ma 

an 


' 
serta sr ava 


P 
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and let the fame be E. And as the number D is to the number AB, fo let the [quare of the line 
E.be to the {quare of FG Wherefore (2y the 6.of the tenth) the line E is commenfurable in 
power to the line F G,& the line E is rationall Wherfore alfothe line.F G isrationall , And 
forthat thenumber D hath notto the number A B that proportion that a [quare nüber hath. 
to'a {quare number, therefore neither alfo fhallthe [quare of theline E paneto the fauare of. 
the line F G that proportion that a [quare number hath to a {quare number. Wherefore the 
line FG is incommen{urable in length to the line E . Againe,as the number B A isto the 
number AC, fo let the [quare of the line F G beto the [quare of the line G H . Wherefore (by 
the 6 of the tenth) the {quare of the line F G is commenfurable to the [guare of the line G H. 
And thef{quare of the line F G is rationall. Wherefore the {quare of the line G H isalfova- 
tionall Wherefore alfothe line G H isrationall. And for that the number A B hath aot to 
the number AC, that proportion that a fquare number hath to afquare number : therefore 
neither alfo hath the [quare of the line FG to the {quare of the line G H ;that proportion that 
afquare number bath to a [quare number. Wherefore theline F G is incommenfurablein 
length to the line G A . Wherefore the lines FG and GH are rationall commenfurablein 
power onely . Wherefore the whole line FH is abinonsiall line .1 fay moreouer, that it is a 
fixt binomiall line . For for that asthe number D is tothe number AB, fois the fquare of 
the line E to the {quare of the line F G . And as the number-B Ais tothe number AC, fo i 
the [quare of the line £ G tothe {quare of the line G H . Wherefore :of equalitie ( by the 22. 
of the fift) asthe nümber D is to the number AC, fois the [quare of the line E to the [quare 
of the line G H . But the number D hath not tothe nuber AC that proportion that af quare 
number hath toa [quare number Wherefore neither alfo hath the [quare of the line E to the 
{quare of the line G H that proportion that a [quare number hath to a [quare number Wher- 
fore the line E is incommenfurable in length tothe lineG H . And it is already proued, that 
the line F Gis alfo incommenfurable in length tothe line E Wherefore either of thefe lines 
F G and G H is incommenfurablein length to the line E . And for that asthe number B A 
isto the number AC, fois the {quare of the line F G to the {quare of the lineG H : therforé 
the [quare of the line F G is greater then the (quare of the line G H . Vato the fyuare of the 
line F G, let the {quares of the lines GH and K beequall. Wherefore by euerfion of propor. 
tion, asthe number A B is to the number BC, fois the {quare of the line F G to the  fquare of 
theline K . But the number AB hath not to the number BC that proportion that afquare 
number hath to a{quare number . Wherefore neither alfo hath the [quare of the line F Gto 
the {quare of theline K that proportion that a [quare number hath to a {quare number. 
Whereforetheline F G is incommenfurablein length unto the line K . Wherefore the line 
F Gis în power more then the line G H , by the{quare of aline incommenfurable in length 
toit . And the lines F G and G H are rationall commenfurable in power onely . And neither 
of the lines F G & G H is commenfurable in length to the rational line geuen,namely,to E. 
Wherefore the line F His a fixt binomial line : which was required to be found ont. ) 


Voces 


wi i ar A Corollary added out of Flufates. 


By the 6.formser Propofitions it is manifest, howto denide any right line genen into the names 
vof eucry one of the fixe forefayd binomiall ines . Forifit be required to denide arightline ge- 
ueninto afirft-binomiall line,then by the 48.0fthis booke finde out a firft binomiall 
line.And this right line being fo found ont denided into his names,you may by the ro, 
of the fixt,deuide the rightline geuen in like fort. And fo in the other fiue followin g. 


~ “Although I here note vato you this Corollary out of Flufas, yet,in very confcience and of gratefull 
minde,Iam enforced to certifie you,that,many yeares,before the trauailes of Flu/fas(vp6 Ewclides Geo- 
metricall Elementes) were publifhed, the order how to deuide, not onely the 6.Binomiall lines into 
their names, but alfo to adde to the 6.Refiduals their due partes : and farchermore to denide all the o- 
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booke, 
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A T he tenth Booke™ 


ther irrational? lines (of this tenth booke)into the partes diftin@; 6f which they ate.compofed : with 
many other ftraunge conclufions Mathematicall,to the better ynderitanding of this tenth bookeand o- 
ther Mathematicall bookes,moft neceffary, were by A4.Zobs Dee iniented and demonstrated :.as in his 
booke, whofe title is-T’yrociniwm Mathensaticums (dedicated to Petrus’ Nonnins AN. 1559.) may at large 
appeare. Where alfo is one new arte, with fundry particular. pointes,whereby the Mathematicall Sci- 
ences, greatly may be enriched. Whicli his booke, I hope, God will one day allowe him opportuniti¢e 
so publifhe : with diuers other his Mathematical and Metaphyficall labours and inuentions. kl 
<a r = Vee T 7 Re jie = EF 4 
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H aright line be denided into two partes how foener : the retfangle parale 
delogramme contaynedvnder-both the partes ts the meane proportional 
betwene the fquares of the fame parts. And the rectangle parallelogramme 
contained vider the whole-line and one of the partes, is the. meane: proe 
portionall betwene the fquare of the whole line and the fquare of the 


fayd part. ce, : i 1 m us 


Suppofe that there be two [quares AB and B C,and let the lines D Band B E fo be put 
that they both make one right line . Wherefore (by the 14.0f the fir[t) the lines F B and EG 
make alfo both one right line . And make perfect theparallelogramme AC. Then I fay, that _ 
the rectangle parallelogramme D Gis the meane proportionall betwene the fquares AB and 
BC sand moreosser, that the parallelogramme DC isthe meane proportional betwene the 
[qwares AC and CB . First the parallelugramme A Cis a.fqnare. For forafmuch as the line 
D Bis equallto the line B F and the line B E unto the line B G, therfore the whole line D E 
is ejuall to the whole line F G.But the line D Eis equall to either of thefe lines AH & K E 


È 


and the line F G isequall to either of thefe lines AK and HC (by the 34.0f the firft).Wher- 
fore the parallelograme AC isequilater it is alfo retan- ee rae 

ale (by the 29.0f the jirft). Wherefore (by the 46. of the 7 
firft) the parallelograme AC is a fquare. Now for that . 
asthe line F Bis tothe line B G, foistheline DBtothe .. 
line BE But asi line F Bisto theline BG,fo(by ther, D 
of the fixt is the parallélograme AB which isthefquare 
of iheline D B, to the parallelegramme DG, and asthe ° 
line D B isto the line B E, fo is the fameparallelograme 

D G tothe parallelograrzme B C, which isthe fqaareof | 
the line B E .Wherefereasthefquare AB is to thepae | 
rallelogramrse DG, fois the fame parallelogramme DG ‘ 4 ~~ F 
to the [quare BC Wherefore the parallelogramme DG Éa i 
is the meane proportional! betwene the fquares ABand BC .1 fay moreouer, that the paral- 
lelogramme D C isthe meane proportional betwene the fquares AC and C B. For for that 
asthe line A D is to theline D K, fois the line KG tothe line GC (for they are ech equall 
to eche) . Wherefore by compofition (by the 18 of the fift) as the line A Kis to the line K D, 
foisthe line XC to the line CG . But as the line AK is to the line K D, fois the fquare of 


G kel 


the line AK, whichis ihe [quare AC, to the parallelogramme cotayned under the lines AK 


and K D, which isthe parallelogramme.C D : and as the line KC is to the line CG, foalfo 
is the parallelogramme D C to the {quare of the line G C, which is the [quare B C. Wherefore 
asthe [quare A Cis tothe parallelogramme D C, Jais the parallelograme DC to the fquare 
BC. Wherefore the parallelogramme D Cis the meane proportional betwene the {quares 
ACandB C: which was required to be demonfirated. | ee 3 he 4 
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Magnitudes that are meane proportionalls betwene the felfe fame or es 


quall magnitudes are alfo equal the one to the other. 


double to that proportion which AhathtoD. But D ———+— 
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meane proportional. 
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Ifa fuperficies be contained vnder a rational line ex a firft binomiall line: 


` the line “which containeth in power that fuperficies is anirrationall line, 
-~ _abinomiall line, : 


-f 
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Bis names (by the 42.0f this tenth) let it be denided into his names in the point E. And les 
AE be the greater name. Now it is manifelt that the lines AE andE D arerationall cem- 
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msenfurable in power aie! that theline A Eisin power more then the line ED, by the 


{quare of a line commenfurable in length to the line A E,and moreouer that the line A Eis 
commenfarable in length tothe rationall line genen A B by the definition of a first Binomi- 
all line fet before the 48 propofition of this tenth. Deuide (by the r0.0f the firft)the line E D 
nto two equall partes in the point F. And forafmuch as the line A E is in power more then 
the line E D by the [quare ofa line commenfurable in length unto the line A E,therefore i f 
upon the greater line, namely, upon the line AE be applied aparallelogramme equall 
to the fourth part of the [quarc of the lefe line,that is,to the [quare of the line E F, dr was- 
ting in forme by a fauare;it fhall denidethe greater line, namely, A E into two partes cong- 
menfurable in length the one to the other (by the fecond part of the 17. of the teath.) Apply 
therfore upon the line A E a parallelogransme equallto the [quare of the line E F and wan 
ting in forme by a [quare by the 28.of the fixt, and let the fame be that which is contained 
vader the lines AG and GEWherfore the ling A Gis cammenfurable in length to the ljue 


s a) 


GE.Draw by the pointes G,E,and Fto either of thefe lines A Band DC thefe parallel lines 
GH,E K,and F L (by the 31. of thefirft) And (by the 14. of the fecond) unto theparalle- 
logramme A H defcribe an equall [quare S N. And unto the parallelogrammmeG K defcribe 
(by she faxze) an equal [quare N P. And let thefe lines M N & NX be fo put,that they both 
nake one right line Wherfore (by the 14. of the first) the lines RN and N O make alfa both ` 
one right line. Make perfect the parallelogramme $ P.Wherfore the parallelogrammeSP | 
is a [qaare by thofe thinges which were demonftrated after the determination inthe frf af- 
fumpt going before And forafmuch as that which is contained under the lines A Gand G 
E is equall to the fquare of the line E F (by conftruction) : therfore as the line A Gis to the 
E F fo isthe line E F to the line E G (by the 14. or 17. of the fixt) Wherfore alfo (by thei. 
of the fixt) as the parallelozramme AH is to the parallelogramme E L, fois the parallelo- 
gramme E L tothe parallelogramme G K.Wherfore the parallelogramme E Lis the meane 
proportional betwene the parallelogrammes A H and G K. But theparallelogramme AH ts 
equalto the [quare S N and the parallelograme G K is equal to the [qnare N P by costrutti- 
on.Wherfore the parallelogramme E L is the meane proportionall betwene the [quares S N 
and N P (by the 7.0f the fifth) But (by the firft alfumpt going before) the parallelogramme 
`M R is the meane proportionall betwene the {quares S N and N P. Wherefore the parallelo- 
gramme M R is equall to the parallelogramme E L(by the laft affumpt going before) But the 
parallelogramme M Ris equal to the parallelogramme O X (by the 43 of the firft)and the pa- 
rallelogramme E Lis equall to the parallelograme F C by construction,and by the firft of the 
fict Wherfore the whole parallelogramme E Cis equall to the two parallelogrammes MRO 
OX. And the parallelogrammes d Hand G-K are equal to the [quares SN and KP. by 
conftruction.Wher fare the whale parallelogram AG is equal tathe whale {quare R that 
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-Asy to the {qudre of theline M X. Wherefore the line MX containeth in porer the pavallelan. 
gramme AC. 1 fay morecner ihat the line MX isabinomiall line. Eor forafmuch as ( by the. 


17.0f the tenth) ihelineA Gis covmenfurable-in length to the dine EGT herefore {by 


The firfl part 
of this demon 
ration con- 


the 15...0f the tenth the whole line.A E is conimenfurable dn length to.either of thefe lines, (ache 


AG and G E. But by fsippofitian the line AE is commen{urable in length to-the line. CAB: 


Wherfore( by the 12.0f.thetenth either of the lines AG & GEare commenfurablein legth 


tothe line Á B.But the line ABs rationall, Wherefore either-of thefe lines AG and G Eis 
rational. Wherfore\(by thergiof the tenth) either of thefe parallelogrammes AH and GK. 
ès rational Wherfore(by the firft of the fixt,and xo.of the tenth) the parallelogram me\ AH 
is cammenfurableto the parallélogrammeG 
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fquareS Nand ‘the parallelogramme G K is equal to the {quare NP Wherforethe {quares 
S Nand N P which are the [quares of the lines M Nand N X arerationall and commenfu- 
rables And forafmuch as(by fuppofition) the line A Eis inconmenfurable in length tothe 
line ED But theline A'E is commen|uvablein length to the line AG. And the line D E is 
commenfurahle in length to the line E'F for itis double to it by construction. Wherfore( by 

the 13.0f | the tenth) the line A Gis incommenfurable in length to the line E F Wherfore the 
" parallelogramme A H isincommen{urable to the parallelogramme EL. But the parallelo- 
gramme A His equal to the [qnare S N,and the parallelogramme E L is equall to the paral- 
delogrammie MRWherfore the {quare S Nis incomuen|urableto ‘the parallelogramme:M. 
RBot as the {quareS N is to the parallelogrammeMR,fo0 is the line O.N to the line NR by 
the r ofthe fixt W herforethe line oO N is incommen|drable to the line N R. But the line-O 
Wis equal to. the line M Nand the line NR to the line NX Wherfore the line M Nis- in 
tommenfitable tothe line NX. Anditis already proned that the fquares of the lines MN. 
“and NX are rationall and commenfurable. Wherefore the lines M N and N X are rationall 
conmenfirable in power onely Wherforethe whole line M Xis a binomiall line, and it con 
tainethin power the parallelogramme AC: which was required to be proned, l 
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ayei Ifa füperficies be com prebended pader a rationall linèanda fecond binomia 
` “al line:the line that contayneth in power that fuperficies is irrational; and 
<< isa first bimediall line, ee a paom t. 
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: pe UR eR cua SE | BN: 
lV ppofethat the fuperficies ABCD becontayned under arationall line AB, 
OL land under a fecond Linomiallline A D.Then I fay that the line that containeth 
S, diz power the [uperficies AC isd firft bimediall ine. For forafmuch as A Dis a 
| (econd binomial line,it can in one onely point be deuided into his names, by the 
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wo. profes ten: thiet it.thenefore by fuppofition be devidéd into hisnames inthe poyat Ey fis 
=) that len AE be the greater name: Wherefore the lines A E. and: E Dare rational commenfu-. 
ans rable in power onely,and the line A E isin power more thenthe line E D by the {quare ofa 
line tommenf{urablein length to AE, and the lefe namesnamely, E Dis irrthat babi in: 
leneth tothe line: B by. the definition ofa fecond binomial line, fer before the 48 .propofitio. . 

of this tenth. Denidethe line E-D (by the téth of the frf )into.two equall partes in the poynt. 

Fi And (by the 28 of the fist) upon the line A E apply a parallelogramme Loh A een 

ofthe line E F and wantine in figure by afquare. And letthesfumeparallelogramme be that: 
which is contayned wader the lines AC and GB. Wherefore (by the fecond part of the rz. of: 

this tenth) theline’A Gis tommen{arablein length tothe line GE :And (by the's eof the: 

fir) by the poyates G,E,F, draw unto the lines AB and C D thefe parallel lines, G H, E K, 

& F L.And( by the 14.0f the fecond unto the parallelograme A H defcribe an eguali {quare. 

S N.And to the parallelograme-G-K- defcribe an equall{quare NX P, and let the lines M N & 

N X be fo put that they both make oneright line:wherefore( by the rg.of thefirft)the lines al- 
f@RN,and N o make both one right line. Make perfe the parallelogramme SP. Now it is 


ee manifek (by that which hath bene depo strated in the propofitio next going before) that the. 
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‘ parallelograme MiR is the meane proportionalhbetwene'the {quares'S Nand NP, and is e- 
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: ACENG refleth fo prouethat the line M X is a firfi bimediall line. Fordfmich asthe line 


Th art D ; : Lane 
k K to the line G E,therefore (by the 1 of the fixt and 11.0f the tenth) the parallelograme A His 


(firateon con- somen ‘rable to the parallelogramme GK thatis,the [quare S'N to the [quare NP., that is, 
eteded, the [quare of the line M N to the Square of the line N X Wherefore the lines M Nand NX. 
The third ave medialls commenfurable in power. And forafmuch asthe 
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in tength to theline'B D; bis the line WE is commenfurable ia length tothe line AG and 

the line E'D iscommen|wrable'it lineth to the line EE; therefore ( by theta ofthe tenth) 

she'line AG is incommenfurable-in length tothe line EP ..Wherefore(hy the tof the fixt. 

and 11 .0f the tenth )the parallelograme A H is incomenfurable to the parallelogramme E L, 

that is,the{quare SN to the parallelogramme M R,that is,the line O N is incommenfurable 

tothe ling N Rythatisthe line MN to the line NX.And it is proued that the lines M N and 

NX are medial lines commenfurable in power Wherefore the ines M Nand NX aremedi-- The fourth 
all lines commen| rable in power onely, Now I [ay moxeoner that they comprehend arational part cocludede 
Juperfictes.F or forafmuch as by [uppofition the line D'E is comme[urable in length to either 
of thefe lines A B dnd E F therefore theline F E is commenfurable in length to the line E K 
whichis equall to the line A B (by the 12.0f the tenth) . And either of thefe lines E F and 
E K isa tationall line Wherefore theparallelograme E L,thatis the parallelograme M R, is 
a rational fuperficies( by the 19.0f the tenth). But the parallelogramme M Ris that which is 
contayned under the lines M N and NX . But if twomedialllines commenfurable in power 
onely and comprehending a rationallfuperficies be added together the whole line is irrational Thate 
and is called a firfi bimediall(by the 37 .of the tenth) . Wherefore the line M X is a firft bime- 5 oA BES 
diall lipe:which wasnequined to be demonfiratede's kwh ow eee 
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If a fupérficies be contayned vnder a'rationall line and a third binomiall 


line: the line that contayneth in power that fuperficies is irrational, and 


isa fecond bimediall line. i O h moma 
i Sek Gat: N E Ae Toe. t cme, r Se re ee i EGI 


Pr ppofè that the fuperficies ‘AB CD bé comprehended onder the rational line 
4 4B andathird binomial line A D, and let the line A D be fuppofed to be de- 
uided into his names inthe point E, of which let A E be the greater name. Then 


} l a n a 
asd 7 (ay; that the line that containeth in power the fuperficies A € isirrationall,and 
is a fecond bimedigll line. Let thefame conftruction of the figures bein this,that was in the 
two Propofitionsnext.coing bifore: “And now forafmuch as the line AD is a third binomi- 
alt ling, therefore thefe lines AE and E-D are rationall comuenfurablein power onely . And Demon fhren 
5 ad i * Py: - tton. 
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she line AE is in power more the the line E D by the [quare of aline cimenfurable in length 

to the line AE, and neither of the lines A E nor E D is commen[urable in length to the line 

AB by thedefinition of a third binomial line fet before the 48. Propofition.. As in the for 

mer Propofitions it was demonftrated, Jo alfo may it in ies me be proued, pay 
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dine M X containeth in power. the fuperficies A.C,and that the lines M Nand N Eare medis 
all lines commenfurablein power onely Wherefore the line M Xis d bimediall line . Now ree’ 
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freth to prone that it is a fecond bimediall line. F orafmuch asthe line D Eis (by fuppofition) 
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sncommenfurable in length to the line AB, that is,to the line EK But the line E Dis com: 
menfurablein length to the line E F . Wherefore (by the 13 of the tenth) the line E F isin- 
commenfurableinlength'te thelintE K. And the lines Band EK urerationall . For by 
Juppofition the line E D is rationall , unto which the line F Eis commenfurable. Wherefore 
the'lines: F, E.and-EK are ritionall lines commenfurablein power onely. Wherefore (by the 
21.of the tenth) the parallelogramme EL that is, theparallelogramme M R which is con- 
tayned under the lines M Nand N Xis a mediall fuperficies . Wherefore that. which is con- 
tayned under the lines M Nand N X is a mediali {uperficies Wherefore the line MX isa 
fecond bimediall line (by the 38. Propofition and definition annexed thereto): whith was re- 
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owl fa fuperficies be contained ynder a rationall line and a.fourth binomial 
i Une: the line which contayneth in power that.fuperficies 1s irrationall, and 
ts a greater line. ) 
Wise” ‘ppofe that thefuperficies AC be comprehended under a rationallline AB anda 
Ney fourth binomiallline A D, & let the binomiall line AD be [uppofed to be denided 
Ne into his names in the point E Jo that let the line A Ebethe greaternames Then 
1 fay, that the line which contayneth in power thefuperficies A C isirrationall,and is a grea~ 
ter line i For, forafmuch asthe line A D is a fourth binomiallline, therefore the lines AE | 
and E Dare rationallcommenfurablein power onely. And the line A E is in power more 
then the line E D by the [quare of a line incommen{urable in length to A E . And the line 
AE is commen{arable in length to the line AB . Deuie (by the 10.0f the firft) the line D E 
inte twoequall partes in the point F . And upon the line A E apply  parallelogrammme equall 
tothe {qnare of EF and wanting in figure by-a fquare and let the fame parallelogramme 
be that which is contayned under the lines A G & G E Wherefore (by the fecond part of the: 
aS.afthe tenth ) the line: Gis incommenfurable in length to the line E G. Draw vnto the 
die AB, byshe pointes CE, paraltelllines G H,E K,and E L, and let the ret of the com. 
Hruddion.o¢ds it was in thethreeformer Propofirions Now it is manifeft, that the ink 
AEX coptayneth in power the fuperficies AC x Now refteth to prone that the line’ MX is am 
bi z sa ail i. ; ` E ow + ps Ñ stn 3 S AGT "a mat ' IAA arrational 3 
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irrational lipesand a greater line. F orafmuch as the line AG isincommenfurablein length - 


totheline EG, therefore (bythe 1. of the fixt, and 11. of the tenth).the parallelogramme 


A H isiñcommenfurable to the parallelogramme G K , thatts, the fquare S N tothe fqnare 
NP. Wherefore the lines M N and N X are incommen{urablein power. And forafmuch as 
sheline AE is conmenfurable in length to the rationall line AB, therefore the parallela~ 


os © 
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gramme AKisrationall. And it is equall to the [quares of the lines M N and NX. Wher- 


fore that which is compofed of the fquáres of the lines M Nand N X added together is rati- 
onall. And forafinuch asthe line E Dis incommenfurable in length to the line A B,thatis, 
totheline E K, but the line E D is commenfurable in length to the line E F, therefore the 
line EF isincommenfurable in length to the ine E K .Wherefore the lines E K and E F are 


Zo 


rational commen{irablein power onelj . Wherefore (by the 21.0f the tenth) the parallelo- 


gramme LE, that is, the parallelogramme M R is mediall. And the ore ae i R- 


is that which is contayned vader the lines M Nand N X .Whereforethat which is comtay- 
ned under the lines M N and NX is mediall. And that which is compofed of the {quares of 
the lines M N cp NX is proued to be rationall,cr the line M N is demonftrated to be incom- 
‘wen[urablein power to the line NX . But if two lines E a E in power be added 
. together, hauing that which is made of the [quares of them added together rationall,¢y that 
‘which is under them mediall, the whole lint is trrationall, andis called å greater line (by the 
3.9.of the tenth) Wherefore the line M X is irrational, and is a greater line, andit contat- 
neth in power the fuperficies A C : which was required to be demonfirated. © °° 07 > 


q The go. Thesreme. The 58. Propofition. 
Ifa fuperficies be contained vider a rationall line and a fifi binomial line: 


the line which contayneth in power that [uperficies is irrationall and is a 
a _ line contayning in power a rationall and a medial! fuperficies. 


ry 


\ and under a fift binowmiall line A D : and let thefame line A D be ee to 
e 


8 RX i be denided inta his names in the poynt E, fothat let theline AE bet greater 
CNS name . Then I fay, thatthe line which contayneth in power the fuperficies AC 
isirrationall, and is a line contayning in power a rationall and a mediall{uperficies . Let the 
Jelfe fame conftructions be inthis, that mere in thefoure Propofition next going before. And 
Has manifeft that the line MX contayneth in power the fuperficies AC . Now reffeth to 
proue ihat ihe ine M X is a line contayming in power a Fationall & a mediall oe ih 
p = afrue 


K e3 3 Vppofe that the fuperficies AC be contayned vader the rationall line AB, 
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afmuch astheline A Gisincommenfirablein length tothe line G E, therefore ( by the-rof 
the fixt, and 10.0f the tenth ) theparallelogramme A His incommenfurable to the paralle.. 
logramme H E ,that is, the [quare of the line M N to the {quareof the line NX . Wherefore 
the lines M N and N X are incommenfurable in power .. And fora{much as the line A D is 
afift binomiallline,and his lefe name or part is the line E D, therefore the line E D is com 


B eek m @. 2@S. & a: 
menfurable in length to the line AB. But the line A E is incommenfurablein length to the 
line ED Wherefore (by the 13.0f the tenth) the line AB is incommenfurable in length 
to the line A E Wherefore the lines AB and A E are rationall commenfurable in power 
onely . Wherefore (by the 21.0f the tenth) the parallelagramme AK is mediall,thatis,that 
whichis compofed of the [quares of the lines MN cr N X added together And forafimuch 
as the line D E is commenfurable in length to the line AB,that is, to the line E K, but the 
line D E is comme sfurable in length to the line E F , wherefore (by the 12.0f the tenth) the 
line E F is alfo commenfurablein length tothe line EK. And the line EK is rationalt. 
Wherefore (by the 19 .of the tenth) the parallelogramme E L, that is, the parallelogramme 
M R, which is contayned under the lines MN and N Xisrationall. Wherefore the lines 
M Nand NX are incommenfurable in power, hauing that which is compofed of the [auares 
of them added together, _Mediall, and that which isicontayned under them, Rationall, 
Wherefore {by the q0. of the tenth) the whole line M X is a line contayning in power a ra- 
tionall and a mediall [uperficies , and it contayneth in power the fuperficies AC : which was 
required to beproued. - ` a T 


gT he 41. Theoreme. The s9. Propofition. 


Ifa fuperficies be.contayned vnder arationall line, and a fixt binomial 
line the lyne which contayneth in power that fuperficies is irrational ~is 
called a line contayning in power twomedials, — P 


Pie teg pple that the fuperficies A B C D be contained under the rationall line AB, and 
HONS" under a fixt binomiallline A D,and let the line A D be fuppofed to be denided in- 
Wu to his names in the point E fo that let the line A E bethe greater name. Then 1 fay 
that the line that containeth in power the fuperficies A Cisirrationall, andis a line contay- 
ning iñ power two medials. Let the felfe fame conftructios be in this that were in the former 
-propofitions. Now itis manifeft shat the line M X containeth in power the fuperficies AC, 
and that the line M N is incommenfurablein power tothe line NX. And fora{much as the 

‘line-A E is incommenfurable in length to theline A B,therfore the lines A E and A ye ¢ 
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gationall commenfurablein-power only Wherfore(by the 21.0f the tenth the parallelograme» 
AK thatis,that which is compofed of the fquares of the lines M Nand NX added together. 
as medial Againe foralmuch as the line E D is incommenfurableintength to the line A By 
therefore alfo the line E F is incomé{urable in légth to the line EK; Wherfore the lines E F 
and E K arerationall commenfurable in power onely.. Wherfore the parallelogramme E Ly 
shat is,the parallelogramme M Rwhich is contained under the lines MN and N_X-is me- 
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diall. And forafpsuch as the line A E is incommenfurablein length to the line E F, therfore 
the parallelogramme A K is alfo incommenfurable to the parailelogramme E L (by the firft 
of the fixtsand 10,0f the tenth.) But the parallelogramme. A K is equal to that which is com 
pofed of the {quares of the lines M N and NX added together.And the parallelogramme 
E Lis equall tb. that which is cotained under the lines M N and NX Wherfore that which 
ss compofed of the{quares of the lines At N and NX added together, is incommenfurable 
to that which is contained vider the lines M N and N X: and either of them, namely, that 
whichis compofed of the [quartes of the lines MN and N X added together, and that which 
45 contained unaer the lines M Nand N X is proved mediall, and the lines M Nand NX 
are proued incommenfurable in power Wherfore(by the 41 .of the tenth) the whole line M X 
3s a line contayning in power two medials, and it containeth in power the [uperficies AC : 
which was required to be demonftrated. Oh eal 
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TO g Th BE METi n LL An Affumpt. 
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Ifa right line be deuided into two Ynequall partes, the fquares which are 
made of the vnequall partes are greater then the reétangle parallelogramme coe 
tayned vnder the bnequall partes ,twife. ... Yn 


Suppofethat A B be aright line, and letit be denidedinto twovnequall partes in the 
point.C. And let the line AC be the greater part. ThenJ fay that the [quares of the lines AC 
aud C Bare greater the that which is contained under the lines A G and C B,twife. Deuide 
(by the 10.0f the firft) the line A Bintotwoe- cii; . - 32 `- 
quall partes, in the point D Now forafmach as i P PPT i 
the right line AB is deuided into two equall —— a $e 
partesin the point D, and into two vnequall © sve os 
partesin-the point C, therfore (by the 5: of the. 
fecond )that which is contained under the lines AC and C B,toget 


emi 


fecond )that n ntained under the. her with the [quare of the 
line CD, is equall to the [qaare of the line A D . Wherefore that which is contained under 
rr | she 
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this marke:for ` 
piscner ope- 
ning of this 
place. 
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Contri cion. 
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j2 . Thetenth Booke > `> 

the linis A C and © B,( omitting the [quare of the lineC-D) is leffethen thefguare of the 
-AD (by the 9 common fentence,and the feuenth of the fifth. Wherefore that which is ton- 
tained under the lines AC and C B,twife,is lefe then the double of the {quare of the linea 
D (thatis,the twifethe{quare of the line AD) waf : 1 

by X alternate proportiozand the 14: of the fift. 

Butthe{quares: of the links AC and CB. are 

double to the {quares of the lines A Dand DC. 
(by the 9.0f the fecod).T herfore the {quares of 
A Cand CB ari more then double to the [quare of A D alone, (leaning out the [quare of D 
C) by the 8.of the fift.But the parallelogramme contained under the lines.A Gand B twife, 
és prouet lefe thé the double of the [quare of the line A D.Therfore the fame parallelograme 
contained under the lines A-C-and € B.twife,is much lefe then the fauares of the lines AC 
and C B. If aright line therfore be deuided into two vnequall partes, the {quares which are 
made of the uneqnall partes,are greater the the rectangle parallelogramme contained under 
the vnequall partes twife : which was required to be demonfirated. 
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* In numbers I neede not to haue fo alleaged,for the 17.0f the feuenth had confirmed the doubles 
to be one to the orher,as their fingles were,butin our magnitudes, itlikewife is true and euidene by 
alternate proportion, thus. As the parallelogrammejof the lines a Cand c pistohis double, fo is the 
{quare of the line a d to his double (eche being halfe). Wherfore, alternately, as the parallelogramme 
is to the fquare, fo is the parallelograme his double to the donble of the {quare.But the parallelograme 
was paieti then the {quare: wherfore his double is lefe then the fguare his. double,by the 14. of 
the fifth, fr raiak = A p Fm nr 
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-= ‘This Affumptis infome bookes not read, for that in manerit femeth to be all one 
with that which was put after the 3 g.ofthis booke:but for the diuers maner of demon- 
ftrating,it is neceflary.For the feate of inuentidis therby furthered.And though Zam- 
bert did in the denionftration hereof,omitte that which P. Montaureus could notfup- — 
ply, but plainly doubted of the fufficiencie of this proofe , yet M.Dee, by onely allegae 
tion of thedue places of credite,whofe pithe & force, Theon his wordes do containe, 
hath reftored ro the demonftration {ufficiently,both light and anthoritie, asyou may 

erceiue,and chiefly fuch may iudge, who can compare this demonftration here (thus 

urnithed) with the Greeke of Theon,or latine tranflation of Zambert. © ° 7 


_ q The 42. T heoreme. The 60.Propofition. . = 5 
The {quare of a binomiall line applyed vnto arationall line, maketh the 
breadth or other fide a firft binomial line. 
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SRO” pole that the line ABhea s o i 
K 456 binomiall lipe yand let it be p redi 
CM [uppofed to be dewided into his 
EK SCM names inthe poyntC,fothat | 
let‘A-C be the greater name. And takea > | 
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kine DE apply the parallelogrime K L equall to the [quarbof the line BC: Wherefore thé 

refidue namely that which is contayned under the lines AC & C B twife is eguali to there- 

fidue,namel;;to'thé parallelgorame M F; by the g.of the fetond:- DenideChy the Lo.of the frf H l 
the line M G into tivo equail partesin the poynt N . And ( by the 31.0f the firft y Briw the Demonstras 
line NX parallel to ether of thefe linesM Land GF . Wherefore either of thefe parallelo- tione 
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grammes MX td NES equal to that which ts contay ed tinder. ihe lines AC andCB 
once, by the rs.of the fifi. And forafmmuch as the line A Bis a Linonsiallline, and ig desided 
into his navies ii. the pòist Ctbevéjorethe lines A Cand CB \are ‘rationill commenfura- 
ble in power onely-Wherefore the (qnares of thedines A Cand © Bvarerationall,andthere- 
fore commenfurable the one to the other . Wherefore ( by the 15.0f the tenth ) that which is 
made ofthe {quares of thelines A Cand C Pradded together is commen furable to either of 
the fauares of thelines A C aC Baherefore that which is made of the|quares of the lines 
A Cand CB added: ogether es rational Andit is equall to the parallelograrme D Lay cgr- 
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‘firuction, Wherefore the parallelozrarme D Iois rational. And it ss applyed unto the vationat 


as 2 


line D Exivhérefere(by the 29.0f she tenth) the line D M is rati 


tf ke line DN nal ahd commpenfirabbe i aonta 
leng tht athe lize DE. Ag ay jorafmuoh as thelines A Cand CB are rationall commen 
Jurable iz power onely; therefore that which is contayned vader the lines A Cand CB Es. a 
iwife,that isthe pavallelogvame M ¥ is medial! by the 21.of the tenth, and it is appljed unto | 
the rationall ine M L.Wherefore the ine MG is zationall and incommen{urable talength 
to the line M L(by the 22.0f this tenth that is,to ihe line DE. But the lineM Dis prouca. 
rationall and comuenf{urable in length to theline DE Wherefore(by the13.of the tenth) the A 
line D M is izcommenferable in length to thelineMG. Wherefore thelinesD Me M-G 
are rationali conmenfurable in power onely Wherefore(by the 36 .of the tenth )thewhole line, Concluded 
D Gisa binermiall line. Now refteth to prone that it 1s a first bincmiall line . Forafiuch as i. aD Gue 
(by the the affumpt going before the 54.of the tenth) that which is contayned vader the lines 4 binomial 
A Cand CB is the meane proportional betwene'the [quares, of the lines A Cand È B, line. 
therefore the parallelograme MX is the meane proportionall betmene the parallelogrammes 
D H and K L.Wherefore as the parallelagame D H is to the parallelograme MX, fois the 
pavallelograme MX to the paratlelograme K L , that isas the line DK isto the lineM N, 
fo isthe line MN tothe line MK . Wherefore that which is contayned under the lines D K 
and K M is equall to the fquareof the line MN . And forafmuch as the quare of the line 
A Cis commenfurableto the [quare of the line C B,the parallelograme D H is consmnen{it- 
yableto the praralldlograme K L..Wherefore( by the t.of the fixt and 10.0f the tenth the ine 
DK coreefurablein leth to theline K M. And forafmuch as the fanares ofthelinesAC ~: 2 
and CB are greater then that which is contayned under the lines AC aadC B twife by ibe 
afsumpt going before this propofition, or by the afsunapt after this 3.9. ofthe tenth , therefore 
the parallelograme D Lis greater then the parallelograme ME Wherefore(by the first.of the 
fixt)the line DM is greater then the line M G. And that whichis contayned under the lines 
D KandK Mis equall to thefquare of the line MN, that is to the four, 


i G Ar th part of the [quare re 
of the line MG. But (by the 17 of the tenth) i there be two unequal right lines,and if up- 


pon the greater beapplyed a parallelocrame eqnall tothe fourth part of the [quare made of 
the lefe line and wanting in figure by a fquare , if alfo the parallelograme thus applyed de~ 
uide the line whereupon it is applyed into parts commen|urable iz length, then fhallthe lean 
ter line be in power more then the lefe by the [quare of a line consmenfurable in length to the 
greater Wherefore the line D Mis in power nore then the lineM G by the Square. of aline 
commenfarable in length unto the line D M. And the lines D Mand MG are prowed ra- 5, 
tional commenfurable in power onely . And the line DM is proued the greater name and 
‘cornmenfurable in length to the rational line genea D E., Wherefore. by the definition of a 
Sirf bizomiall line fer beforethe 48 propofition of this booke,the line DG is a firji bineriall 
vey ay 
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line:which was required tobe proud. 000.4% | = 
am wA -i ege ‘ z an "I Ã ree wae p E ©! salad on <a ef A a ES 4 
`- This propofition andthe fiue following arethe connerfes of the fixe former pro- 
k? s 4 pofitions. ai i k E Gi A ag E Y4 4 ` k a z vogi i 
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| Lhe fquare of a firft-bimediall line applied to a rationall line, maketh the. 


breadth or other fide'a fecond binomial line. = sus | 
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AV ppofethat the line A ibe a fof bimedhiall line, and let it be {uppofed to be de- 

nided into his partes in the point Cof which let AC be the greater part ` Take 

alfoarationall line D E, and (by the 44.of the frft) apply to the line D E the 

= parallelogrime DF equall ta thefquare of the line A B, cr making in breadth. 

Constructions the line DG. Then Tfay, that theline DG Isa fecond Linomiall line : Let the fame con: 

m firnitions bein this, that were in the Propofition going befire’ And forafimuch as the line 

Demontra- Bisa fir bimediall line, and is demded into his partes in the point C, therefore ( by the. 
piot APO the tenth) thelimes AC and CB aves! TEET S E 
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rallelogramme M Fis rationall, and itis mr ye 

applied dnto the rationall line M L. Wherefore the line MG is ratwnall and commenfure- 
a ble in length to theline Al L; that is, to the line D'E ( by the 20, of the tenth) . Wherefore 
the line D M is incommenfuraale in length to the lipe cM G, and they are both rationall. 
by Wherefore the lines D Mand M G are rational commenfurable in power onely . Wherefore 


Concluded the whole line D Gis a binomial ine. Now resteth to proue that it is a fecond binomiall line. 
that G is Forafmuch as the quares of the lines’ AC and C B are greater then that which is contayned 
abixonial ‘under thelines AC and CB twife (by the. Afumpt before the 60.0f this booke) : therefore 
bined the parallelogramme D L is greater then the parallelogrrmme M F . Wherefore alfo (by the 
Jeff of the fixt) the line D M is greater then the line MG.. And forafinuch as the fquare of 

A the line AC is commenfurable to the {quare of the line CB, therefore the parallelogramme 
D His commen{urable to the parallelogramme K L. Wherefore alfothe line DK is cem- 

S«  meinfurable in length to the line K. M And that which is contayned under the lines D Kand 
KM isequallto the [quare of the line M N, that is, to thefourth part of the fquare of the 

line MG . Wherefore (by the 17.0f the tenth ) the line D M isin power more then the line 

8 MG, by the [quare of a line commenfurable in length unto the line D M : and the line 
CUG is commenfurablein length to therationallline put,namely,toD E « Whereforethe 
line DG isa fecond binomiall line : which was required to be proved. | 
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-y The 44. F heoreme. “The 62. Propofition. 


| T he fquare of a fecond bimediall line applied nto a rationall line: maketh 
_ the breadth or ether fide therof,a third binomial lyne. i 


- AN ‘ppofe that AB bea fecond bimediall line,and let A B be fuppofed tobe dcuided 
Vinto his partes in the point C,fo that let A C be the greater part._And take ara- 
‘|tionall line D E.And( by the 44.0f the firflunto the line D E apply the paralle- 
SSSL [por ammme DF equallto the [qnare of the line A B, and making in breadth the 
line D G-Then 1 fay that the line D.G is athird binomial line. Let the felfe fame confirucs 
tions be in this that were in the provofitions next going before.And forafinuch as the line A EM a. 
Bis a fecond bimediall line, and Teed, as a i Coniruetione 
into his partesin the point C, sherfore (bY ss. m e i 
she 38 of the tenth) thelines AC MNAGCB SA ag lie a a BAA: y p 
are medials connnenfurable in power only, s a 
comprehéding a mediall [uperficies Whers Dy > 
fore | that which is made of the {quares of 
the lines AC and CB added‘together, ts. 
medial, and itis equallto the parallelo» . 
gramme D L by confiruction. Wherefore 
theparallelogranme D L is mediall, and 
is applied vito. the rational line. DE, -ih .., 
wherfore(by the 22. of the tenth) theline EH 
M Dis rationall and incommen[srablein A 
length tothe line’ D È. And by the lyke | 
reafon alfo* the line MGisrationall and n A ” a P 
Pacommenfurable in length tothe line M L that is,to the line D.E Wherfore either of thefe 
lines D M and M Gis rational, andincommenfurable inlength ta the line DE. And for af- 
much as the line A Cis incommenfurable in length to the line C B, but asthe line A Cis to 
the line C Bs[0(by. the affumpt going before the'22.of theventh) isthe fanare of the line AG. 
tathatwhich is contained under the lines A Cand G BW berforethe fauare of the line AC 
isincommenfurablete that which ts contayned under the lines AC and CB. Wherforethat 
Thiviar- which ts made of the fquares of the lines: AC und GBudded- together, is incomimien> 
furableto thatwhithis contained under thelines AC andC B twife, that is the b MATIPA 
gramme D Lio the parallelogramme CM F Wherfore(by the first ofthefiżt and oy. ifthe’ ey 
tenth the line D M is incommenfurable in length to theline MG.And they are proned an 
rationall,wherfore the whole line D Gis a binomiall line by the definition in' the 36. ofthe DG,conclt~ « 
tenth Now refreth.to prone that itis-athird binomial tine As in the forimse? propo fiiin fo" gia benoit, 
alfo inthis may we conclude that the line D M is greater-then the line'M Gränd that the line ae 
D K is commenfurable in length to the line K M. And that that which is contained under’ 
the lines D K and K M is equall to the fquare of theline M N.Wherfore the line D M isin’ 
power more then the line M G by the [quare of a liaecommeen{urablein length unto the line 
D Mand neither of the lines D i nor M G is commenfurablein length to the rational line: 
D E.Wherfore(by the definition of a third binomial line) the line D Gis a third binomiall 
line : which was required to be proged ~~ minny Aiia ł 
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q Here follow certaine annotations by M.Dee made vponthree places in the - 
demonftration, which were not very uident to yong beginners. 0; 
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_t4The {quares ofthe lines a c and c sare medials (asistatight afterthe2r.of this tenth) and ther- ` 
Fore forafmuch as they ate(by fuppoftion) commeéfurable th’oie to the other: (by the 15.0f the céth) 
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©. as denided into hts: partes in the point C.i 


~ mènfurablein power; haning that whichis 
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‘she compound of chem both is commenfutable to ech part.But the partesare neiaie han e(by the 
pa E of tha; KA of the eos ) the Compound ibat be mediali: i 


` 
' 4 
taa 


k Fer that x xis Peau (by coh to, ma which i is One vnder the lines ac andce, 
which is proued mediall : therfore(by the corollary ofthe 23 .of this tenth) w x is medial, and ther- 
fore (by the fame corollary) his double M F is mediall.And itis applied to a rationall line,m 1 (beyng 
equall to DE) therfore by the 22.0f the vehth;the line  G is tationall ant incommehfurable inlength 
tom 1,thatis,to D E. > TIL | 


a 


_ . tt Becaufe the compound of the two o fquares C of the tees. ae andc A gt commenfurable one 
to the other,is alfo to eyther {quare(by the 15.) comm enfurable,therfore to the f {quare of ac: But the 
fquare of a c is proued incommenfurableto that which is coitained vnder a c & c z once. Wherfore 
(by the 13.0f the tenth Jthe.compound oftherwo {quares (of the lines a c and:c z) is incommenfu- 
rable,to that which is cétained vnder the lines 4 c.and c 8 once. But to that which is twife contained 

ynder the fame lines a c and c B,the parallelogarme once  contayned,is commenfurable( foritisas I. 
is to 2. ) therfore that which is made of the fyuares of theline$«,c and.c s is incommenfurable to the 
parallelogramme contained ynder a c and c x twife,by the ee 13-0f this tenth. T ra 
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oe ae 4 Corollary... 


Pan Dy it i3 enident, that the [qnares made sh ben two partes We a fecond bia 
mediall line compofed is a compound 1 mediall, dnd that the fame compound is ina 
commenfurabl e tothe parallelagr gramme ne contayned ‘ynder the tivo partes on #2 


econd bimediall bne. ' 
The proofe her cob isin the firtand third arinotations here béföre arinexed. 
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oD be fquare of a greater] AA e into a rationall. n maketh the 
by eadth or other fidea fourth binomiall line. : BELTE 5 


TAg Y -A 
7 y opofe shat she yal AB ‘bei avs ines wer let it be Suppofel tobe denided i into 
KU y partes ih the point.G; fo. that let AC bethe greater part. And take arationall 

ASE line D E-And (by the gysof thefirft )vato the line D E,apply the parallelogramine 
DF. -equal tothe efquare of the liné.A B and making in. breadth the line DG «Then I faj Jaj 
that the line D Gisa fourth binomial line s Dok the fe if my confiruction bein a this oe 
was in the e former Pyopofi itions.« And fors ek . 
afrauch. as theline.A B is d greater lithe, ey ol KOEN pe Spee 


T 
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therefore the Lines AGC and CB areincom:. 


made. of the {quares uf them added: toge- = 
ther rationall, and-the parallelogramme . 
which as contayned under them, mediali >~ 
Now “forafinuch as that which is made of > 
the {quares of thelines AGandC Badded : 
together is rational, therefore the paralle. 
logramme D L isvationall . Wherefore al- 
fo ‘the line M D- is rdtionall and conme- | aye L 

furablein Keth to the line D E ( by the-20. p ap 

of this tenth) . Againe forafmuch as that °° . 

go is coke ón the lines A Cand CB soe is medial, shat iss. she jatar 
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M F ,anditis applied unto the rationall line M L; therefore ( by the .22.0f the tenth) the- 
line M G is vationall and incominen{urablein length to the line D E. Therefore (by the 17. 
ofthe tenth)-the line D M is incommen{urable in length tothe line MG . Wherefore the 
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30 Lhe fquare ofaline contdyning in power arationall and a medial fuper- 
wo» facies applied to a xationall line, maketh the breadth or other fide a fift bie 
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AV ppofe that the line AB be a line contayning in power arationall and a mediali ma 
ip, Superficies, and let it be fuppofed to be denided into his partes in the point C, fo 

NY -|that let AC be the greater part, and take arationall line D E . And (by the 44. 

ESES of the firft) unto the line DE apply the parallelogramme D F equall to. the 

[quare of the line AB, and making in breadth B l 

the line DG „Then 1 fay, that the line DG is 
a fifi binomiallline.Let the felfe fame coftructi- 
on bein this, that was in the former . And for.” 
afmuch as A B is a line contayning in power a 
rationall and amediall [uperficies, and is detti- 
ded into his partes in the poynt C, therefore the 
lines AC & C B are incomenfurable in power, 
haning that which is made of the [quares of thé 
added together mediall, and that whichis con- , 
taywed under thera rationall.Nowforalmuch E 
ds that which is. made of the fquares of thelines A = 
AC and. Badded together is mediall there. 6 a g 
Forealfotheparallelogramme D L is mediall . Wherefore (by the 22. of the tenth) the line 

DM is rationall and incommen|urable in length to theline DE. Againe forafmuch as Ko 
that which iscovtayned under the lines AC and GB twife, that is; the parallelogramme 4 
MF, ¢s-vationall therefore by the 20. the line MG is rationall cr comenfurable in length 2. 
: WE : Tisy. to the 
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20 thé lidt D E: wherefore ( by the 13: of the tenth) theline D M is intommenfurablein:. 


length tothe line MG : Wherefore the ines DM and MG are rationall commenfurable» 


in powtr ontly . Wherefore the wholeline DG is a binomial line . I fay moreouer, thatit., 
isa fifi binomial . For;asin the former, fo al- k AEN D A 
[ointhis may it be proned; that that. whichis = . Wan. wa gtk 


cintayned under the linés D K and K M ise 
quall to the (quare of M N the halfe of the leffe: 
and that the line D K is incummenfurablein 
length to the line K M- Wherefore (by the 18. 
of the tenth) the line D Mis in power more thé 
the line MG by the fauare of a line incommen- 
furabie in length tothe line D M:And the lines, 
D Mand M G are rationall commen{urablein 
power onely, and the lefe line, namely, MGts’ E. 
conmenfurable in length to the rationallline. 4... 
genen DE. Wherefore the line D G-is-a fift eth 
binorniallline : which was required to be demonflrated. -= 
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` T'he fanare ofa line contayning in power two medialls applyed vnto a rac 
tionall line maketh the breadth or other fide a fixt bmomiall ine. 


fr SG! ppale that the line AB be a line contayning in power two medialls , and let it be 
ag PS $ Aye A ATE OY OP T a z - 
SSE (uppaled to be deuided into his partes in the poynt C. And takea rationall line D E. 
Eds NG ied ( by the 44. of the firft ) unto the rationall lineD E apply the parallelograme 
D F eguallto the [quare of the line A Band making in breadth the line Sos Then 1 fay 
that the line D G tsa fixt binomiall line. ‘ j : 
Ler tbe felfe fant construction beinthys T T owen t Eea Ye Aei 
that was in the former. And forafmuch as ` 
theline A Bis aline contayning in power 
two medialis and is denided into his partes’ 
in the poynt C3 therefore the lines AC& 


C Bare incommenfurable in power ha~ 


them added together mediall , and that 
which is contayned under them , mediall, 
and moreouer incommen{urable to that 
which is made of the fquares of themad- = A 2s `s gO aE Nie 
ded together | Wherefore by thofe thinges TEENE T E a NT, Dh 


which haue bene before proved either of °° i ® Asan = 


thefe parallelagrames D L and ME is mediall, and either of them is applyed upon the raties 
gall line D E Wherefore(by the 22.0f the tenth either of the{e lines D Mand MG is ratios 
pall and incommenfurable in length to theline DE: And forafmuch as that which is made 
of the {quares of the lines A Cand C B, added together is incommenfurable to that which 


- B tonta) z ed under-the lines A Cand C B swife; therefore the parallelograme D L iini, 
| commenfirablete theparallelogrameME . Wherefore ( by the 1: of the fixtand 10.0f she 


renth')the line DM. is incommenfurable in length to the line MG? Wherefore the lines 
D M and M G are rationall commenfurable in power oreh, Wherefore the whole line DG 
+ i d re oS =. x 8S 4 


of Euclides Elementet: Fol 27. 


isa binomial line. I fay alfo that isa fixt binomial line « Fog enen asin the other propofitions. 
it hath bene proued fo alfo inthis may it be proued, that that whichis contayned under the 
linesD K and KM is equalliothe [guare of the line MN, and that the line D Kis income 


menlurable in length tothe line K M,and therfore (by the 18: of the tenth) the line DMs | 


in power more then the lize MG by the-auare-of alineincommenturablein leneth tothe 
y quare é ; g e, 


line D M Aad neither of theft lines D M nor M G iscommenfurableinlength tothevatio. 


nall line gezen D E Wherefore the line D G isa fixtbinomialllinezwhich was required to | 
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be demonfivated. ees sero 
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A line commenfurablèin length to a binomial line;isalfo a binomial ine 


-of the felfe fame order, a oe an 
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V ppofe that the line A B be a binomiall line , and-untothe line A Blet the line 
CD be commenfurablein length . Then 1 fay that the line C D isa binomiall 
line and of the felfe fame order that the line A Bis «For forafinuch asA-Bisa 
binomiall line let it be denided into his names in the poynt Band let A E be the 


greater name Wherefore the lines A EandE Bare i 

rational commenfurable in power onely.And asthe 3 i 
line A Bis to thelineC D, (fo by the 12.0f the fixt) se oe 1% = s 
let the line A Vi be.to theline C F. Wherefore bythe ocre Giron a 
19. of the fift) the refidue, namely, the line E Bistoe___© a ee 
the refidue,namely to the line ED, asthe line A Bis.. Ae e i 


tothe line C D. But (by fuppofition ) the line A Bis commenfurable in length tothe line 
C D.Wherefore(by the 10.0f the tenth )theline A E 4s comimenfurable in length ta the line 
C F,and the line EB to theline¥ D-And the lines AE and EB are rational... Wherefore 
the lines C F and F D are alfo rational. And for that asthe line A E is to the line C È sfo 
isthe lige EB tothe line F D therefore alternately(by the 16.0f the fift)as the line A Eis to 


Wye POs aoa, A le ee as SP D A a: s 
the line E B fois thé line C F tothe line F D.. But the lines A E and EB are commenfura- 
blein rower onely „wherefore the Lines C F and FD, are alfo commenfuratlein power onely, 
rae peipencs TS Usha he, A, DOU eg! ge ke eS Y a a mire E EU Kier: 8 { 
nd they are rational. Wherefore the whole line C Wis a binomiallline. I [ay alfa thatit is 
- Ry ty ap) ae SCR i Oi ores © eR ood a ame a 
of theJelfe [ame order of binomiall lines that the lige ABis. For the lize AE isin power morë 
then the line E B. either by the [quare of a line conmen{urable in length so the line A Eyor 
yu jhe BN AN. Te eek eee, as Dye aes eh es ot ea A tg EE ohm 
bythe {quare of a lineincommenfurable in length to the line AE Jf theline A E be in pomer 
snorethen the line EB by the [quare of a line commenfurablein ‘eng to the line AE, the 
linealfoC F ( bythe 14..of thetenth ) fhalbein power more thenthe line E D by the fquare 
ofa lineg omrenfuráble in leng thto CE. Andif the line A Ebe conerenfurablein length 
cael”, XS Be i ack eye S y: n a U NEA 1 ate RAEE 3 3 4 Sr 
to arationall line genen the line C F alfo fhalbe cammenfurable in length to the fame (by 
the12.0f the tenth) «And fo either of thefe lines & Band C-D is a frf binomall-line,that 


is they are both of one andine felfe fame order ; But if the li eB be commenfurable.in 


Jengtht. othe vationall line prithig line F D alfo halbe commenfura blein length to the fanse. 
And by that meanes agayne the lines A Band C D areboth of oneand the felfe fame order, 
for either of them is a fecond binomiall line. But ifneither of the lines: AE nor EB be corms- 
la fod Cpe AA be Spr deta Vl 4 aot Oe TAD UW Or aay SARS OE as aa - A 
pen {rable ig erg bo the rationali line put „neither alfo of thefe lines C F nor F D foalbe 
le in length to ihefame. And foeither of the lines A Band C D isathird bi- 


bs 
BOT eS ` 


va a a “3 
corarneel gable a are 
i porsial line. But if the line A E be in power more then the line EB by. the fquare of a liue 
incommenfurable in length ta the line AE, the line allo C E fhalbe in power more.then the 


line E D by the [quare of a line incommenfurable inleneth to the line CF, (by the 14. of 
~— s —_— LLY. the 
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the tenth). And thenif the line A E be comménfurable in length to the rationall line put 
the line C F alfo fhalbe commenfurable in length to the fame, and fo either -of the lines AB, 
and C D fhalbe a fourth binomiall line . And if the line EB be commen|urable in length to 
the rationall line genen,the line € D.alfo fhalbe commenfurablein length to the fame. And 
fo either of the lines A Band C D fhalbeasfift binomial line. But if neither of the lines 
AE zor EB be commenfurable in length to the rationall line genen neither alfo of the lines 
CE zor F D fhalbe commenfurable in length to the fame,and fo either of the lines A Band 
CD fhalbe a fixt binomial line.A line , therefore commenfurable in length toa binomial 
line,is alfo a bincmiall line of the felfe fame order:which was required to be prowed. 


ns a 


q Ube-49. T heoreme... > Ibe.67.Propofition. 
A line commenfurable in length to a bimediall line, is alfo a bimediall lyne 


_ sand of the Seife fame order. je we 


oa Vppofe that the line A Bhea bimediall line, And unto the line AB, let the lyne 
Hs KC D be comren[urable in length. Then I fay that the line CD is a bimedsall 
IIO trie and of the felf order that the line A B is. Deside the line A B into his partes 
KELN in the péint E.And forafmuch as the line A B is a bimediall line and is desided 
into his partes in the point E, therfore (by the 37 and 38. ofthe tenth )the lines A E and E 
Bare medials commenfurable in power onely And (by the 12.0f the fixt) as the line A Bisto 
the line C D folet the line A E beto thé line C F. Ta A E ee 


Wherfore( by the 1.9.0f the fift) the refidue,name. A < ete ae Ne 
‘Wy, the line E E is tothe refidue,namely,to the line a he pie] May 
F Dyas the line AB istothe lineC.D. Bat the c Ate te > 


` ne A Bis commenfiwable ip length té thè line. me 
LET E à Zev 
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length to the line C F,dnd the line BB to the line F D: Now the lines A Eand EB are me- 


contained vnder the lines A E and E B,therfore (by the 11.0f the fifi) asthe [qaare of the 


tionall Wherfore alfo the liné CD is a firft bimediall line But if that which is contained vn- 3: 


F PETA opr F bez yd > . Dorte aiy a ao f- 1 
isa fecond birediail line Wherfore the lines AB and D are both of one and the felfe [ame A 
order : which wasreguired to be proneds 55 >n, : i 
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a A Corollary added by Flufates : but firft noted by 
i i _ 2. Montaurens. 
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A line commenfurable in power onely to a bimediall line, is alfo a bimediali 


ell iene sand of the felfe fame order. ` ~ im 


Suppofe that A B be a bimediall line, either a firft or a fecond,wherunto let the line G D be cémen- 
furable in power onely. Take alfo a rationall line E Z,vpon which (by the 45.of the firft) apply are@an- „£ Corollary 
gle parallelogramme equali to the fquare of the line AB, which let be EZ FC, and let the reGtangle addid by 
parallelogramme C FIH be equall to the fquare ofthe line G D . And forafmuch asvpon the rationally), fates. 
line E Zis applyed a reCiangle-paraliclogramme EF =i va e ; 
equali to the {quare ofa firit bimediall line, therefore” , oP 52 oy 


SF 


the other fide therof,namely, E C, is a fecond bino- 
miall line,by the 6r.of this booten And forafmuch 
as by fuppofition the {quares of the lines‘A B & GD 
are commenfurable,therefore the parallelogrammes — 
EFandClI (which are equall vnto them ) are alfo: Æ 
commenfurable . And therefore by the 1.of the fixe, 
the lines E C and © H are commenfiablein length. 
Butthe line EC isa fecond birnomiallline . -W here- 
fore theline CH isalfo afecond binomiall line, by 
the 66.of this booke , And forafmuch as the fuper-.. -| 
ficies CI is contayned vnder‘a'rationall line EZ‘ or | 
C F, anda fecond binomiallline C H, therefore the 


linewhich.contayneth itin power, namely, the line... q 


Yr 


at 


GD isa frit bimediall line, by the '55.of thisbooke... ~ fa oo K 


note 


And {fo istheline GD inthe felfefame-orderofbiss "\ ~ , Me 


medialllinésthat the line AB iss Ehelike demoriftration alfo will ferue if the line AB be fuppofed to 


lea fecond bimediall line’. For fo fhallit make the breadth EC a third binomiall line whereunto the 
line CH thall be commenfurable in length, and therefore. C H alfo {hall be a third binomial] line,by 
ineanes whereof the line: which contayneth in power ‘the fuperficies CI, namely, the line GD fhall 
alfo beh fecond bimediall line. sWherefore a line onimenfutable either inlength, or in poweronely 
to a bimediall ling, is alfo a bimediall line of the felfe ame order.” od ia pe ; a 

Butfois it not of neceffitie in binomiall lines, for if their powers onely be commenfurable, it fol- p 
loweth not of neceffitie that they are binomialls ofone and the felfe fame order, but they are ‘èche bi- Nates 
nofniallseycher of the three firit kindes; or ofthe three lait . As for example. Suppofe that AB bea 
firit binomial line, whofe greater name let be A G,and ynto A B let the line D Z be cOméfurable in po- 
wer onely. Then I fay,that the line D Z is not of the felfe - 
fame order that thé line AB is. Forifit be poffiblé let D prn 
the line D Z be of the felfe fame order that the line ABis. k a 
Wherefere'tlie line. D Z may inilikefort be denidedasthe .4 | WHE. (8 
line A Bis, by that, whichhath bene demonftrated inthe 
66. Propofizien of this booke : let it be fo deuidedinthe 
poyate. Whereforeit can not be fo deuided in any other 
popat, by. the'42S of this booke. And for that the ine A B ‘°° |. 
15 to the line-D.Z asthe line AG is tò the line- DE; but «. 
the lines AG & D E,namely,the greater, names,are com- .Ț 
menfurable in length the one tothe other (by the to.of © - 
this booke )for that they arecommenfurable in lengtlito 
ane and the felfe fame rationaltline, bythe frh definition ` 
of binomiall lines, Wherefore thelines A Band DZ are, 
commenfurable in length, by thé 13. of this booke, But ~ F F T I 
by fuppofition they are cominenfirablein power onely + which is impofible. 
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The felfe fame dem onftration alfo will ferne,if we {uppofe the line AB to be. a'fecond binomial 
line : for the lefle names G B and E Z being commenfurable,in tength to one and the felfe fame ratio- 
nall line, fhall alfo be commenfurable in length the one to the other. And therefore thelines AB and 
DZ which are in the felfe fame proportion with them, fhallalfo be commenfurable in length the one 
to the other : which is contrary to the {uppbfition . Farther, if the fquares of the lines A B and D Z be 
applyed vnto the rationall line C E,namely, the parallelogrammes C Tand HL, they fhall make the 
breadthes C Hand HK firft binomial lines, of what order focuer the lines A B & D Z (whofe {quares 
were applyed ynto the rational line)are, (by the 60.0f this 0, = ii 
booke). Wherefore it is manifeft, that ynder a rationall 
lineand a firft binomial line, are confufedly contayned all 
the powers of binomiall lines (by the 54. of this booke). 
Wherfore the onely commentfuration of the powers doth 
not of neceflitie bryng forth one and the felfe fame, order, ” 
of binomiall lines . The felfe fame thyng alfo may be pro- 
ued, if the lines AB and D Z be fuppofed to bea fourth or 
fifth binomiall line, whofe powers onely are.comnienfii= -| 
rable namely,that they Shall as the firit bring forth binos . |. 
miall lines of diuers orders . Now forafmuch as the pow- 
ers of thelines A G and G B, and iD E and EZ are com- 
menfurable & proportionáll; itis manifeft, tharifthe line -+f 
A G beinipower more then theline G B by the fġuireof . 
aline commen{urable in length vnto AG, theline D E 
alfo fhall be in power morethen the line E Zby the {quare p eit 7 
ofa line commenfurable in length vnto the line D E( by the 16. of this -booke). And fo fhail the two 
lines A Band D Z be eche, ofthe three firft binomiall lines . Butif the line A G be in power more then 
the line G B by the {quare ofa line incommenfurable in length vnto theline A G,the line D E fhallalfo 
be in power more then the line EZ by the fquare ofa line incémenfurable in length ynto the line DE; 
by the felfe fame Propofition. And fo fhall eche of the lines A B and D Z be of the three laft binomial 
lines . Bur why it is not fo in the third and fixt binomial} lines , the reafon is : For thatin them neither 
ofthe names is commenfurable in length to the rationall lineput F C. a 
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Aline commenfurable to a greater line is alfo.a greater line... 
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SV ppofethat the line AB bea greater line. And unto the line AB let the line C D 
S24 be commenfurable.T hen I fay that the line C Dalfo is a greater line. Deuide the 
xi line A Binto.bis partes inthe point E. Wherfore (by the 3 9.0f thetenth) the 
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the line A B is to the line CD, fo. = iiie a emt 
isthebue AEtothe lineC Fier O Ereta a OOo 

e s EB tothe li SLB ae. e e 7 pales 
the ie E Biotheline F D, out - ye i memm mat ca k 
the lin A.B is commenfurdbleto ithon > me rsa à 
the line C D by fuppofitio. Wher- E _-: s -e a! a en 


A - 


fore the line A E is comnzenfura- gerry ee a Mees 
ble to the line C F and the line E B to the line FD. And for that as the line A E is to the 
line C Ffo is the line E B tothe line F D.Therfore alterndtely (by the 16 of the fift) as the 
lize A E is to the line E B,fois the line C F to the line F D Wherfore by compofition alfo(by 
the 18.of the fift)as the line A B is to the line E B,fois the line C D to the line F D. Where- 
fore (by the 22.0f the fixt) as the [quare of | the line AB isto the ‘[quare of the line EB, fois 
the [quave of the line C D to the [quare of the line FD And in like fort may we prone thag 
as the [guare of the line A B is to the [quareof the line A E fo is the fqaare of the line C D, 
to ihe [guare of the line C F. Wherfore (by the rrofthefift) as the Square of the lyne a 
is to the fasares of the lines A E and E B,foisthe{quare of the line C D to the [quares of the 
lines C F and E D Wherfore alternately (by the 16.0f. the fift)..as the fquare of the line A B 
3 F 3 
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. Suppofe that the line A B be a greater line and vnto itlet the line D be conimenfurable any way, 
that is,either both in length and in power,or els in power onely.Then I fay that the line CDalfois a 
greater line.Deuide the line A B into his partes in the point E.and let the reft of the conftruétion be in 
this as it was in the former.And for that as the line A B is to the line C D,fo is the line A Eto the lyne 
C F and theline EB to the line FD, 


therfore as the line A Eis to tne lyne m £ = 
C F,fo isthe line E B tothe linef Da 2 | ne a) 
but theline A Biscommenfurable to’ T TEOS 
theline C D.Wherforealfo the lyne o ; i ro. D 

` AE iscommënfurabie to the lyne C 5 teemme 
Fjand likewiferhelinc E B to the line ' 


F D.And for thatas the line A Eust6 the line C F,fo'is the line EB tó the line'F}D therfore alternately 
as the lyne A Eis to the line EB, fo is the line C F to the lyne F D. Wherfore (by the 22.0f the fixt) as 
the fquare of the lyne A Eis to the fquare of the line E B,fo is the {quare of the line C F to the {quare 
of the line FD. Wherfore by compofition(by-the 18.of the fift)as that which is made of the {quares of 
thilynes A-Band E Baddeéd togethé? is to the fquare of thé lyne EB , fo is that which is made of the 
quarts of thelynés C F and F D added together to the {quate of thé lyne F.D. Wherefore by contrary 
proportion as the {quare of the ite.E Bis to,that which ismade of the fquares of thelines A Eand E 
B added together, fo'is the {quate of the lyhe FD to that which is made ofthe {quares of the lynes CE 
and FD added together. Whierfore alternately as the {quare of the line E B isto the fquare of the lyne 
FD,fo is that which is made of the fquares ofthelynes AE andE B.added togetherto that whicheis 

made.of the {quares of the lynes © F and Ẹ D added together,But the fquare of the lyne EB is. cémen-. 
furable to. the {quare of the lyne E.D,for it hath already bene‘proued that the lines EB and F Dare cé- 
méfurable. Wherfore that which is made of the {quarés ofthe lines. A E & E B.added together is comm~ 
méfurable to that which is made of the fquarés of G:E.& E D-added together. But that which is made 

of the {quares of the lines A E and EBadded together is rational by fuppofitié. Wherfore that which 

is made of the fquares of the lynes C F and F D added together is allo rationall. Andas the lyne AEis 


to the lyne EB,fois the line C F to the lyne F D. Butas the lyne A Eisto the lyne EB, fo is the fquare 
of the line A Eto the parallélogrammie contayned vnder the lynes A E and EB: therforeas the lyne C 
Fis to thelyne FD fo is the (quare ofthe. lyne. A E to.the parallelogramme cofitayned vnder the lines 
AE arid EB: & Ys the lyneC Fis to the lyne F D,fo is the fquare of the lyne C F to the parallelograme 
coatayned vinder the lynes C F & FD.Whierfore as the {quare of the lyne AʻE is to the parallelograme 
contained vrider the lines A E and EB, fo is the fquare of the lyne C F to the parallelogramime cotay= 
ned vader the lynes CF and F D. Wherfore alternately as the fquare of theliné A Eis to the {quare ‘of. 
thelyne CF fo is the parallelogrammée.con tained vnder the lynes A Eand EB to the parallelogramme. 
toutayned vider tht linés c rande n. Bit the {quare of the lyne A E is comménfurable to the fquare 
of the lyne cx, for itis already proned that thelynés.A E and C Fare comfiéfurable, Wherefore the 
parallelogramme contayned vider the lynes A Eand EB is commenfurable to the parallelogramme 
contayned vhder the lynes c F and rp. Bur the parallelogramme contayned vnder thelines A Hand E 
B is mediall by {uppofition.-Wheifore the parallelogramme contayned vnder the lynes c r and r p al- 
fo is mediall.And(as it hath already bene proued) as the line A E is to the lyne EB, fois the lyne c s 
to the lyne, FÐ.But the lyne A E was by fuppofition incommenfurable in power to the line EB.W her- 
foretby ef r6.ofthe tenth) the lyne c F is incommenfurable in power to the lyne FD. Wherfore the 
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fore by the 57. of this booke the line z which contayneth in power 
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dynes C Fand FD areincommenfurable in power hauing that which is made of the fquares of them 
added together rationall,and that which is contayned vader them mediall, Wherfore the whole lyne 
C Dis (by: the.39.0f the tenth)a greater lyne. Wherfore alyne commenfurable to'a greater lyne is alfe 


agreaterlyne : which was required to bedemonftrated, © : Deke ae Ih. 
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_ Suppofe hat a bea greater line, vato which let the line z be % Tanah 
commêfurable, either in'‘length and power,or in power onely. And - 6 
take a rational line c p. And vpon itapply the fuperficies ¢ 2 equall 
to the {quare of theline’a:and alfo yp6 the line r z (whichis equall 
to the rationallline c n ) apply the parallelegramme r c equal] to 
the fquare of the line s . And forafmuch ‘as the fquares of the two ` 
lines a and s'are commenfurable by fuppofition,the fuperficies « z, 
fhalbe commentfurable vanto: the fuperficies sie = and therefore by 
the firit of the fixcand tenth ef this booke , the line px is commen-. 
furable in length to the line's £+’ And forafmuch as (by the 63°. of. 
this booke)the line p z isa fourth binomiallline, therefore by the 
66.0f this boeke the lite ¢ zis alfo.a.tourh binomiallline + where- 
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as rie re -i Hate AE TT 
om a A a% m 


q The s1. Theoreme. ~~- The 69. Propofition > ` 


A line commenfurable toa tine contayning in power a rationall and a mee 
diall:is alfo a line contayning in power a rationall and a mediall.. .- 


t 


E V ppofe that AB bea Vine tontayning in power a rationall and amediall . And 
eS onto the line AB let the line C D be commenfurable,whether in length and 


cn o power or in power onely.T hé I fay that the line C D is a line cotayning in power 
LASSE a rationallé a mediall.Duide the line A B into his parts in the poynt EWher- 
fore (by the 40. of the tenth ) the ines AEandEB - =the 
are incommenfurabtein power, hazing that which is 4 y= E B 
indde of the [quares of them added together medi- E > 
al, and that which iscontayned under th? rationall.¢ > > F p 


Letthefarme conflruction be inthis that was in the 

former. dnd in like fort we may proue that the lines 
C Fand FD are incommen{urablein power, and that that which is made of the fauares of 
the lines AE and EB és commenfurable to that which is made of the {quares of the lines 
C F and F Dyand that that alfo which is contayned under the lines AE and E B is comma 
Jurableto that which is comtayned under the lines C Fand ED . Wherefore that which is 
made of the {quares of the lines C F and F Dis mediall,and that which is contayned under 
the lines C F and F D is vationgll . Wherefore the whole line C D is a line comtayning im 
power a rationall and a mediall:which was required to be demonftrated. T 


An other demonftration of the fame after Campane. 


Suppole i 


of Euclides Elementes. Fol.z80. 


Supofe that.4 8 bealine contayning in pow- d 


er arationall and amediall:whereuntolettheline o e O? 

G D be commenfurable either inlength and pow- m s alte: 
eror inpoweronely. Then 1 fay that the line G D nae ail 

is aline contayning in powerarationall anda me- i aie 
diall. Take a rational line E Z,vp6 which by the 4s. FI 


of the firftapply a rectangle parallelograme E ZFC - 

equall to the fquare of the line 4 5: and vpon the | 
line C F (which is equall to the line EZ) applye 

the parallelogramme FC HZ equall to the {quare : 
ofthe line G D : and let the breadths of the fayd 

parallelogrammes be the lines £ Cand CH. And 

foraimuch as the line.43 is commenfurable to the 

line G D at the leaftin power onely, thereforethe —- T teanen 
parallelogrammes £ Fand FH {which areequall i a 
toitheir fquares ) fhalbe commenfurable. Where- ys 

fore by the'r.of the fixt the right lines £ C and C Hare céméfurablein légth. And forafaiuch as the pa- 
rallelogranime £F (whichis equall to the fquare of the line .4 B which contayneth in power a ratio- 
nail and a mediall )is applyed vpon the rationall Z Z,making in breadth theline £ C , therefore the line 
E Cisa ffih binomiall line(by the 64.of this booke )ynto which line £ C the line C Hiscéméfurablein 
length, wherefore by the 66.of this booke the line C H is alfo a fifth binomiall line. And forafmuch as 
the fuperficies C Z is contayned vnder the rationall line £ Z ( thatisC F ) and a fifth binomallline C H, 
therefore the line which contayneth in power the fuperficies C7, which by fuppofition is the line G D 
is a line contayning in power a rationallanda mediall by the s8. of this booke . A line therefore com- 
menfurable to a line contayning in power a rationall anda mediall.&c. 


gT he s2. Uheoreme. The 70. Propofition. . 


A line commenfurable to a line contayning in power two medialls, is alfo a 
line contayning in power two medialls. - 


t 


EAR ppofe that AB bea line contayning in power two medialls. And unto the line 
> A AB let theline C D be commenfurable,whether in length c& power orin power 

| onely . Then 1 fay, that the line C D is a line contayning im power two medialls. 

. 2528) Forafimuch as the line AB is a line contayning in power two medialls,let it be 
denided into his partes in the point E Wherefore (by the a1.0f the tenth ) the lines A E and 
EB are incommen{urable in power hauing that which ıs made of the [quares of them added 


together medial, and that alfo which is contained under thens medial, and that which is 
made of the [guares of the lines A E ¢ 


E E is incommen{urable to that which PY ee 
1s contained under the lines AE and me >. = 

EB. Let the felfe fame confiruction gema 1 

be inthis,that wasin the former. And >> 


iz like [ort may we proue, that the lines C F GF D areincommenfurable in power and that 
that which is made of the [quares of the lines A E and E B added together is commenfurable 
to that which is made of the [quares of the lines C F and F D added together, and that that 
alfo whichis contained under the lines A E and E Bis commenfurable to that which is con- 
tained under the lines CF and F D Wherefore that which is made of the fquares of the 
lines C F and F D is mediall (by the Corollary of the 23. of the tenth) : and that which is 
contayned under the lines CF and F D is medialt (by the fame Corollary ) : ana moreoner, 
that which is made of the faisates of the lines G F & ED is incommen[urable to that which 
is contained under thelines CE and F D .Wherefore the line CD is a line containing ip 
power tivo mediali : winch masrequired to be proned, ` | | 
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Liw, The tenth Booke 
_g An Affumptadded by Montaurens.: 


cAn Afumpte  Thatthatwhich is made of the fquares of the lines CF and F D added together, is in: 


commenfurable to that which is contained under the lines C F and F D is thus proned.For, 
becaufe as that which is made of the {quares of the lines A E and E B added together isto the 
fquare of the line A E, fo is that which is made of the {quares of the linesC F and F D ad- 


ded together, to the [quare of the line C F, as it was proned in the Propofitions going before: 


therefore alternately, as that which is made of the [quares of AE and E B added together is 
to that which is made of the [quares of C F and F D added together , fois the [quare of the 
line A E to the [quare of the line C F . But before,namely, in the 68. Propofition,it was pro- 
wed,that as the [quare of the line A E is to the [quare of the line C F, fo is the parallelograme 
contained under the lines A E and EB to the parallelogramme contained under the lines 
CE and F D . Wherefore asthat which is made of the {quares of the lines AE and EB is 
to that which is made of the {quares of the lines C F and F D fo is the parallelogramme con- 
tained under the lines A E and EB tothe parallelogramme contained under the lines C F 


_ and F D`. Wherefore alternately ,as that which is made of the fquares of the lines AE and 


EB isto the parallelogramme contained under the lines AE and EB, fo is that which is 
made of the heart of the lines CF and F D tothe parallelogramme contained under the 
lines CF and F D . But by {uppofition that which is made of the {quares of the lines AE | 
and E B,is incommenfurable to the parallelogramme contained vader the lines A E cy EB. 
Wherefore that which is made of the fquares of the lines C F and F D added together isin- 
commenfurable tothe parallelogramume contained under the lines C F and F D : which was 
required to be proued. 


3 An other demontftration after Campane. 


Suppofe that A B be a line contayning in power two medialls : wherunto let the line G D be com- 
menfurable either in length,and in power,orin power onely . Then I fay, that theline G Disa line c6- 
tayning in powertwo medialls . Let the fame conftruction be in this, that was in the former . And for- 
afmuch asthe parallelogramme EF is equall to the “o 
fquare of theline A B, and tis,applyed vpon aratio- 
nall line EZ, itmaketh the breadth EC a fixt bino- 
miall line, by the 6;.of this booke . And forafmuch 
asthe parallelogrammes E F & CI(which are equall 
vnto the fquares ofthe lines AB and G D,which are 
fuppofed to be commenfurable)are commenfurable, 
therefore the lines EC and C H are commenfurable 
in length, by the firit of the fixt . But EC isa fixt bi- 
nomiall line ; Wherefore C H alfo is a fixt binomial] 
line,by the 66.0f this booke . And forafmuch as the 
fuperficies C lis contayned vnder the rationall line 
C Fand a fixt binomiall tine C H, therefore the line 
which cõtayneth in power the fuperficies C I,name- 
ly, the line GD is a line contayning in power two 
medialls,by the s9.0f this booke . Wherefore aline 
commenfurable to a line contayning in power two 
medialls. 8c. 


G6 -—+—______, D 


a a 


3% An Annotation, 


Hetherto hath bene fpoken of fixe Senarys, of which the fir? Senary contayneth the pro: 
duttion of irrationall lines by compofition : the fecond, the diuifion of them, namely, that 
thofe lines are in one point onely.deuided : the third,the finding out of binomiall lines,of the 
first, 1 fay, the fecond, the third, the fourth, the fift, and the fixt + after that beginneth the 
fourth Senary, containing the difference of irrationall lines betwene them felues . For by the 

m. oA nature 


T 


of Euchdées Elementes. ~ Fol.28t. 


-mature of euery one of the bitomiall lines are demonftrated the differences ofirrational lines: 
Khe fiueth entreateth oft the applications of the [quares of euery irrational line,namelys what 


‘érvationall lives ave the breadthes of euery fuperficies fo applied.: athe fixt Senaryis $r oed; 


that any line conmmenfurableto unyérvationallline, is alfoan irationall lineoj. the [ame na- 
“ture: And nom fhall be foken of the fenenth Senary ywhertimagaine are l fi esth the 
ref of Fhe differences of the {aid lines betwene them filers 
oe ‘tid there is enen in thofe irrational fines ‘am aritleneticall» proporsionalitie. es that 
dine which is the arithmeticall meine. peoparticnall betwvene the. partes of any irrational line, 
“ts alfo an irrational lineaf the felfe famekinde .Firft-t és cbrtaine: that there is-an.arith- 
‘meticall proportion betwene thofe’ oe Por. fappefethat the lint AB beanyoftheforefaid 
-trrationall lines, as for ex ample, letit be abinoamnall neje let it be denided intohis nanes 
vin the point È -And let-AC bethe oveater name, fro omwhichtake away the dine A D equal 
-to thele efe name,namely,to CB. And denide'the tines € D intotwo equally partes in the point 


Vere 


Elt is manife atthe bite AE dsequallta thé. 3 Aww p GT weet, OL 
‘dine-EB: Let theline FG be egvalii iy: either of 3. whos ve yy Be Tap a 
“them It is plainé that how much thelinwa Edif.. ren A oe cree 
“fererh fro othe line T G3fovsrch. the e fame liner G F, oN aa Gu EE | 


dRereth from the line GB: for in echeis the'di iffe- Latest CR a n, 

rence of the line D E or E C, which is the propertie ee maki an 'proportionalitie ‘Andit 

is manifest, that the line F G is commenfurablein lengthita.the line A B, for it isthe halfe 
hereof’. Wherefore (by the 66. of the tenth) the line F Gi jsa binomiallline. And af er the 

Sij g LE PAREY ray it be prosed be ic: the es oe fthe irrasienall lines. a, 


aa 


| : The a T heoveme. cos The AN 1:Propofition:. Ba, 
| I f two o fuperficieces, namely a papal anid d medial faperfictes l je cBpofed 
| 


to gether; ithe line which contayneth i in power. -the Sphole 2 fuperfi cies is one 0; 
a - thefe fonte irrationall lines either a binomial line,or a firft binedial hne, 


t 


Laan I Sw e 


tug whe p 


Ea oh Dat = (othe Hk ee ibe ate eet 
“Hd egual: to the Jae fries D C, and makyng in ins 
“breadth the line H K. Ana d fordfiunich a as the fuper- ati ile anan Ih 
ies À A Bis rational, “gudi is equali to sheparallelo- Eo eh 
satanen E G G, thefarel ike. parallelogranmme E (Cen ana A 
xe atone and i it 15 “ap plied 7 vata therationabline 
EE making i in breadihih the line È 28 Wherfore the. ve ok 
Nive EH is ‘zationall, and commen furable. a ength . 
to the line EF { ‘by the 20.0 of the tenth). jie “Againe for 
MIE as the e feperficies ¢ c. Dis mediall, and 5 €- 


eW 


or a greater bne, or a u Braies in poner: rational men igali 


s Tiii 


Note, 


Senary, 
Confirntlioge 


Two cafes in 
this proteiitée 
omif which” 
ech alfo hat 
bis two cafess 
First cafes 
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AEE TANT. 


‘Denonfitad 
tio Ha 


EIP | ThetenthBooke `- + 


gual to the parallelograme H Itherfore the parallelugritime H 1 is alfo mediall, arid is appliz 
‘ed-umtothe rational line E F that is,vntothe hne HG making in breadth the linè H K. 
Wherfore the lyne HK isrationall and incommenfurable in length tothe line E F (by the 22 

-of thetenth.) And foralmuch asthe fuperficies CD is mediall,and the fuperficies A B is ra- 
tionall,therfore the {uperficies A B is incommenfurable to the {uperficies C D Wherfore alfo 

the parallelogramme E G is incommenfurable to the parallelogramme HI. But as the paral- 

se ‘Telogramme G E isto the parallelogramme H 1,fo(by the r:of the fixt)isthe line E Hto the 
dyne H K Wherfore (by the 10: of the tenth) theline EH is incommenfurable in length to 

the line H K and they are both rationall Wherfore. the lines E H and HK. are rationali cone 
menfurable in power onely Wherfore the whole line E K isa binomiall line and is denided 

into his namesin the poynt H. And forafmuch as the fuperficies AB is greater then the ft- 
\perficies C.D; but the fuperficies.A B is equallto the parallelogramme ÈG and thefuperficies 

°C D,tothe parallelogrammeH:L-Wherfore the parallelogramme E Gis greater then the pa- 
vallelogramme H 1.Wherfore the line E His greater then the line HK. Wherfore the line E 

H is impower more then the line H K either by the {quare of a line commen{urable in length 

Firft pare of — * the lyne E Hor by the [quare of a lyne incommenfurable in length tothelyne E H. First 
the firth cafe, letit be in power more by the {quare of alyne.come/urable in legth vnto the line E H. Now 


the greater name,namely,E H is commenfurable inlength to the rational line geuen EF, as 


it hath already bene proued.Wherfore the whole line’ °° Age he ~~ 
“E K isa fir St binomtall lyne And the ne EF.is. a>. sendy tins rT 
“vationall lye But if a fuperficies be comtaynéd'vn- = aiat m EHR 


der arationallline, and a fir binomial iyne, the. 

hyne that comtayneth in power the fame fuperficies,is 

(by the s4.of the tenth )a binomial line. Wherefore... 
‘the line cintaining in power the parallelogrammeE > 
"Lis a binomial lipe „ Whereforealfothe linecontai-> ~~ 

ning in paver the fuperficies A Dis a binomial ` 


ae 


Mini da I - m 

-EB now Ter the hne E Hbeinpopermorethen. is Sou TOADS o 

aeea Be of the line HK by the [quare of a line incommen{urablein length to thecline- EH: now the 
bee ers FAfle. x k: 


C a 


wE Gf 


5 


“The jecond 
cafe, no A ` : = OG E | al ee Ee Gent ss. PROPET Sage a . T 
BET cists A TL Wherfore alfo the line E H is lefe then the line HK ‘Now the line H K ii in ponier- more 


jsrationallb 


a 


4 


oe. shez the lyne E H either by the [quare of. a line ‘comen{urable in length tothe | 
“by the [quare of a lyne incommenfurable in length vate the hne HK. 
Firfk pavt of J SG i yf f fi ADIE Ih EHGII VATO TRE JRE TA 


shasecid cafe. 
ae 


Second pave of Ginsediall lyne. eat tees ERr. 

i 9 oh ROI apy r ipa ize | oe A. 
she fecid cafe. ¢». BUt vom let the line HK bein powir more then the line E Hby thefquare of aline if- 
i COMMEN» 


of Euclides Elementes. Fol 282. 


contayning in power a rationall and a mediali 


K: 


fuperfictes.C:D- ( for they cain'by no meanes be equall, when as they are incom- 


(by the-wa.of thesiefl) uatathe line E F apply the paralle- wey 
dograynne E G-equall to.thefuperficies wa B and making Asa S. 
sabreadth the line EHe and-vnto the fame line EF that |x. 4: 
‘és tothe line HG; apply the parallelogramme. HI equall . 
tothe fuperficies.C Dy Grmiuking in breadth the line H Kè | ~~ sis 
And forafmuck aseither of thee {iiperficieces A Bd CDi [sss 
ésenediall, therefore.al{ovither of thefe parallelogrammes << 


4 


EG aad Lismediall.. And they arè eche applied tothe sagas Ms Ag 2 One wy Ait 
ratiopall line E F smaking in breadth the lines EH and: HR. Wherefore (by the2s.of the 
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somiat ne. Andtheline E Fis avationall line -But if a hedges contayned under & 
rationallline ey a third binomiall line, the line that cotaineth in power the fame fuperficies;. 
és (by the 56.of the tenth ) a fecond .bimediall line; Wherefore the line that containeth in 


power the [uperficies E I,thatis;the fuperficies A Disa fecond bimediall line. = 
- But now fuppofe thatthe line E H be in power more then the line HK by the fynare of 
4 lineincommenfurablein length tothe line EH. And forafmuch as either of thefe lines 
E Hand H K is incommenfurable in length tothe rationall line genen E F, therfore the line 
E Kisa fixt binomiall line. But if a fuperficies-be contained under avationall line anda 
fixt binomiallline, the line that containeth in power the fame fuperficies; is (by the §9.0f thé 
tenth ) a line containing in power two medtalls Where- => 28 Hn t: 
fore the linethat containeth in power the fuperficies:AD, oi ese E___ Ma} 
isa line contayning in power two medialls . And after the jf 
Sefe fame maner, if the fuperficies A B be lefe then the {u-.-— 
perficies C D, may we prone, that the line that contayneth 
in power the {iiperficies A D, is either afecond.bimediall | 
line, or aline containing in power two medialls. If there- 
fore two mediall {uperficieces incommenfurable the one to 
the other be added together, the line contayning in ‘power 
the whole fuperficies is one of the two irrational lines re s=. 
mayning nanzely, either a fecond bimediall line, or a line cotaining in 
which was required to be proned:> ` DEVAL ET Ge MAREN. S 


fg 


-3$ 


power two medialis: 
E TUNA RES oe 
+ aA Corollary following of theformer Propofitions. 5: isap 
3 ee e <a fee, We d A b aR k Aip ia 4 uy wi D “i shen Sil i ai = A a 
~ ehbinomiall line and the other irrational lines following it, are neither medialt lines, 
nor one and the fame betwene them felues . For the [quare of a mediall line applied toarati- 
onall line, maketh the breadth rationall and i an ‘tn length to the rationall line, 


that they are binomials of diners orders : it ismmanifeft that thofe irrational lines differ alfo 
the one from the other. ge ST) er (CS ee Pe j 
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meua : n egieaiemaliond Th: ye eae 9 a PAs \ teat 
wae” s - 7 5 - BE -_ i = A whe 
.... ‘Say Here beginneth the Senaries by fubft 
oa g Thesss Ebeoreme, = * The'r3:Propofition, >55 
If froma rational line be takènaway-arationall line commenfurable in 
‘` power. onely to the whole line:therefidue is an irrational line and is called 
EIO LNT AN A N | phe. 
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of Euclides Elementes?™ = Fol.283. 


Av pole thar. Bbearationall line,and from AB take away arationall lineBC q, fill se 
KN | commenfirable in power onely to the wholeline ABT hen I fay that thelinere... | i BS fa i 
f ‘mayning namely AC is irrationall and is called arefiduall line, Eor forafmuch. frac A ka 
ESSE a5 the line A B is incommenfurablein length vanto the line BC , and by the af- 
fumpt going befarethe 22; ofithetenthjasthelinest puia 0 a geoes Dimona 
AB is to.thelineBC,.fots the {quave of thelineiyios yi eu. dior p beko tads Hots 
AB tothat whichis contayned under the lines 
AB dnd. B C:.whirefore (bythe ro. of thetenth jini gai wee a Santas a o 
the [quare of the line A Bis incomimenfwrable tothatwhich is contayned:under the:lines:. >. 
A Band BC.But unto the [quare of the line A B are commenfurable the {quares of the lines 
AB and BC(by the 1s.0f thetenth ) Wherefore the {quares of the lines A B and B C are in- 
commenfurable tothat which is contayned vader thelines A Band BC:But-unto that which 
is contayned under the lines A Band BC is commen{urable that whichis contayned under 
the lines AB and BC twife. Whereforethe fanares of the lines A Band BCareincome/ura- 
ble to that which és contayned under the lines.A Band BC twife. But the fqaaresof the lines 
AB and B G are equallto that which is contayned under the lines A Band BC twife, and to 
the {quare of the line A C(by the 7 of the fecond) Wherefore that which is contayned under 
the lines A B and BC twife together with the [quare of the line AC 13 incommenfurable to 
that which is cotayned under the lines A B and B C twife.Wherefore(by the 2 part of the 16. 
of the teth) that which is cotaynied under the lines A B and B Ctwife, isincomefurable tothe 
fquare of the line A C.Wherefore (by the firft part of the [ame ) thatwhichis contayned va 
der thelines-A Band B C twife together with the fqware of the line AC, that is, the [quares. 
of the lines AB and BC are inicommenfurableto the [quare of the line AC. But the {quares- 
of the lives A B and BC are rationall,for the lines AB and BC are pút tobe rationall:wher= 
forethe line AC isirrationallind is called arefidiall line:which was required to be proued-* 
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“Campane denionftxateth this Propofition bya figure mare briefly. after Aurea BO, An ether der 
this thaner . Let the fuperficies E Gbe: equall to- the {quares ọofthelines ~: v. Suia monstration 
A Band B C.added together : which fhall ba rationall- (for that the lines we acy fier Cam- 


A&B and BC are {uppofed to be'rationall comen{urable in power onely), A 

Frő which fliperficies take away the fuperficies D P equal to that which Beane». 
is contayned:vndenthelinés A B&B. Gtwile,whichsthall be mediall(by ` r 

the 21.0f this hooke) „Now: by the.z,.0f the fecond, the {aperficies F G P 


‘ig equall to the {quare ofthe linc A G.. And forafmuch às the fuperficies “H'} >=: 

E Gis incommentflrable to the fuperficies Ð E ( forthactheoncis rati- feor. wia nii 
onalhand theather medialt } $ therefore (bythe 16. ofthis.booke ) the. : sf- m 
fame {uperficies.E G.is incommenfurable'to the fuperficies F G. Wher- | 
fore the fuperficies F G is irrationall , And therefore the lite A C which’ 

- Contayneth it in power is irrationall : which was required to be proued. ` 
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as ae Ss, 2 Gis Melly, ; ae a -x : 7 m e aS 
` This Theoreme teacheth nothing els but that that portion of thé greater name of a 
binomiall line which remayneth after the taking away of the lefe name from the grea-- 
ter name isirrationall which is called a refiduall line, thatis to fay, iffrom the greater- 
sname ofa biiiomiall line, which greater name is a rationall line comenfurable in power 
Lonely to'the lefe name, be taken away the leffename,which felfe fefe nameis alfo com? 
menfurable in power onely to the greater name (which greater name this Theoreme 
_salleth the whole line)the reftoftheline which remaineth-is irrational, which he caileth 
ET MM..itii, are- 


eee The tenth Booke Laws 


=. > &refiduallline.Wherfore all the lines which are intreated in this Theoreme,and in the: 
eres fug other. which follow are the portions remayning of the greater partes of the whole. 
Sa, ' lines which wereintreated of in the 36.37.3 8.35.40-41: propofitios, afterthe taking 
away the lefle part from the greater. ` ap m e 
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In this propofition is fet forth the nature of the eight kinde of irrationall lines’. 
. which iscalled a refiduall line the definition whereof by this propofitionisthus, -~ ~ 
Diffinition of 
the eighs irta- 
gional lines 
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Arefidnall line is an irrationall line whichremayneth when froma rational line: genen istaken. 
away arationalllinecomnmenfurable to the whole line in power onela, 1t sot sA ne tet 


RNE 


EE a Bee or Tos E E, E a ae r F AF e 2 et f - cae o A x 
wank 2 at Ok woa 2 ah. ILE ya vua g aa Rs CSN i i TETE A pee 
Y. i E és \ : z 3 
ik niie Aese beoreme i  The.74."Propofition. : 
aie ee POA ae fy) gli ; PETTEN 


0 If fromamediall tinebe taken away a-mediall line commemfurable in’ 
ane VRARE t 1) 

>= power onely to the whole tine; and comprehending together with the whole” 
Bt ee. Se ae Bay ls i a at EORNM \ aa EE a? eepe ike eS N Ss ell ji N 
“ann Hine a rationall fuperficies:the refidue is anirrationall.line zand is called a 
n ufirfmedsallirefiduall linge oo e y a 
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Se Kppalesiar AB bea medial lige, And, as es we 
` Bi rare she line A Bitakewriay g-noediall enn ep sg, 
exe line BC. coramen|irable.in. pamer. onely ) : 
toshecwhole lime MR and comprehending 1060 Moo oo a ea Ne ee 
shexsrith sbedine,id Ba ratiopall fuperficies ,thatis,let that which is comprehended under. 
the lines AB and BC berationall. Then 1 fay that the line remayning namely, A C 1s iratio- ~ 
Demonttra- nallandis called a firft medial refiduailline.F or forafmuch as thelines A B and BC are me~ | 
Slats diall therefore alfo the [quares of the lines AB and BC are mediall.But that which is con- 
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>A ander the lines AB and B Ctwife Wherefore ( by the fecond part the 16. of the tenth that, 


tional Wherefore alfo the line ACH irationall: ` 
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Out of this propofition is taken the definition of the ninth kinde of irrational 
lines, whichis called a firk refidwall medial linethe difinition whercofis thus. 


Daffiuition of. >A firfh-vefiduall weediall line iyan irrational line which remayneth when from ameaiall ine 
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| of Euclides Elementes. Fol.28.4.0 


ned ynder thelynes A Band B C-rwife, andletthe fuperficies GEbee- , ; P 
“qual to that which is compofed of the fquares ofthe lynesA Band BC: A é- B An otber dee 
-Wherfore by the 7 .of the fecoñd,the fuperfiċies FG is equal to the fquare O TRT" STE monfiratiõaf= 
‘ofthe lyne A C.And forafmuch as (by fuppofition) the fuperficies EG is ter Campane, 
„mediall,therfore(by the 22.0f the tenth)thelyne D G is rationall cõmen- 
“furable in power onely to the rational lyne DE.And forafmuch as by fup- 
“pofition the fuperficies EHis rational, therfore by the z0.ofrhe.tenth,the 

line D H is rational commenfurable in length vnto the rationall line DE. 

Wherfore thelynes D G and D Hare rationall commenfurable in power . 

only (by the aflumpt put before the 13 of this boke). Wherfore by the 73 i 

of this boke,the lyne G H is a refiduall Iyñńe, and is therefore irrationall. kir =] 

Wherfore (by the corollary of the 21. of this boke ) the {uperficies F G is . $ | 

irrational.And therfore the line A C which cétayneth itin power is irra- . 

tionall,and is called a firft medial refiduall lyne. ae © be a | 
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so og The-sr.Theoreme. Lhe rs. Propofition. : 


- power only to the whole lyne and comprehending together with the whole 
‘ste a mediall fuperficies the refidne 1s anirrationall lyne, and is called a 


fecond mediall refiduall lijners = = = 


un Uf fromamediall lyne be taken away amediall lyne commenfurable in 


CES % V ppofe that AB be a mediali line,and. fromA B take away a medtall line C B 
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Land (by the 44.of the firft) untothe line D T-apply the pa- 
rallelogramme D E equall tothe {quares of the lines. ABO... 
B Cand making in bredth the line D.G.And unto the fame. 
line D'I apply the parallelogramme-D'H equallto that which i ys 
is cotained under the lines A Bey. B Ctwife, andmakyngin’ I HE, 
breadth the line D F. Now.the parallelogramme DHislefe . j 
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then the parallelogramime D E för that aifo the [quare of the lines A B and BC are greater 
then that which is contained undek the lines A B and B C twife, by, the fauare ofthe line A 
C by the 7 of the fecond. Wher fore the parallelogramme remayning,namely,,F Esis equal to 
the fquare.of the line-A.C. And forafmuch as the tahini the lines AB and B.C are medi- 
wallsthenfore dfo the parallelegramme D E is medial andis applied to the rationall line D 


myar? 
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makire ia breath the line D GWherfore (by the 22.0f thetenth the line D Gis rational 
and incommenfurable in length to the line D 1. Againe forafmuchasthatwhich is contai- 
‘ned onder the lines AB and B C is medial, therfore alfo that which is contained under the 
p ee e Re jn WEEDS gl OP rN ES Th ERA ROR E e ; 
lines A B and B C twife is mediall,but that which is contained under the lines ABandBC».... 
otivife is equalitotheparalleloerammë DH Wherfore the parallelogramme DA is medial | 
“and isapplieid to the rationall line D'Tmuking in breadth the line D F Wherforethe line D 
F is rationall and incommenfurable in length to the line DÍ. And forafmuch asthe lines A 
Band BC are conzen{urable inpomer dnely therfore.the line A Bis incoraine|urablein léeth 
ta the line BC. Wherfore (by the affumpt going before the 22, of the tenth, and bythe 10. of 
“the tenth) the fanare of the line AB is incommenfurable to that which is contained under 
ake lines AB and B C:But wate the {qmare of the line AB are commien{urable the fawares 
Of A Band BC. (by theas of the.tenth) And unto shat.swhichis contained under, the lines 
n j ha — AB. 
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AB and BC is comme{urable to that which is contained under the lines AB and B Ctwife. 
Wherfore the fauares of thelines A B and B C areincommenfurableto that which is contat- 
ved under the lines A B and B C twife.But unto the (quares of the lines A B and B C is egual 
the parallelograwse D E,and tothat which is cotained under the lines A Band BC twife, is 
equall the parallelogramme D H Wherefore the parallelograme D E ts income/(urable to the 
parallelogramme D H.But as the parallelogramme D E 1s to the parallelogramme D H fot 
the line G Dito the line D F Wherfore the line GD isincom- ©, l aa ah 
menfurablein légth to the line. D F. And either of the is ras 
tonal Wherfore the lines G D'and-DF are rationall com- 
menfurablein power onely Wherfore the line F Gisarefidu- ` 
all line (by the 73 propofition of the tenth) Andtheline D 
Eis avationall line. But a fuperficies comprehended under a 
vationallline,and an irrational! lineisirrationall (by the 21 
of the tenth and the bnewhich containeth in power the fame 
Juperficies.is irrational (by the alfumpt going before the 


É : on 
fie) Wherfire the parallelograine FE istrrattorall: But the line AC containeth in power 
the parallelogvaninie FEW perfore the line A Cisan irrationall line and is called a fecond 
weediall refidunll live. And thisfecond medial refiduall lineis that part of the greater part of 
a bimediall line which remayneth after the taking away of the lef part yrom the greater: 


which was required to be proued h 
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‘Suppo thai D be'a mediall line , from which takeaway theme- © € 07 eoi 
“dial ding G coWWEnfurable'vhto the whole line 4 Bin powersonely “AU i o e ey 
and contay ning with ica mediall fuperficies, namely, that whichiscon-. Ue ina ma 


tayned vnderthe lines 4 8 avd 8 G.Then I fay thattherefidue 4 Gisan © tent 
irrational line ,aad is called’a f¢cond medial refiduall line’, Takeatatio- “| “ — 
naliline DC , vpon which apply a parallelogramme equali to that which |" > 
is compofed of :h® fquares of the lines 4.2and 2G,which by the 45. 0f > fds" 
the firit letbe DC £7. Agayne let the parallelogramme Z F Es-be equall. . 
to that which is conrayned vader thé Imes 4:8 and &.G twife, Wherfore T ` 
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of Euchdes Elementes. Fol.285. 
‘contained ynder the fame lines mediall: the linevemajning is irrational, 
and ts called a lefe line. a | 3 


= AV ppofe that AB be a right line, and from the right line AB take away aright 
YA “| ine B C incommenfurable in power tothe whole line namely,to AB,and let that 
by ht 


iS (S which is compofed of the {quares of the lines AB and BC be rationall, and let 


+. 


forafmuch asthat which is copofed of the [quares i E Ta 


In thys Propofition is contayned the definition of the elenenth kinde of irratio- 


nall lines, which is called a leffe line, whofe definition is thus . ` ~i 
ef lefe lineisan irrational line which remayneth, Whe from aright line is taken away aright 
line incommenfurable in power to the Whole, and the [auare of the Whole line,e& the [quare of the part 


taken away added together, make a rationali fuperficies, and the parallelogramme contayned of them 
is mediall. oe) 


This Propofition may after Campanes Way be demonttrated, if you remember well the order & po- 
fitions which he in 'the three former Propofitions vfed: = 4423, . 7 


q Ube 59. T heoreme. hed > The 77. Propofition. 


If from aright line be taken away a right line incommenfurable in power 
to the whole line , and if that which is made of the_fquares of the ‘whole 
line and of the line takenaway added together be mediall , and the paral- 

- lelogramme contained vnder the fame lines rationall : the line remaining 

_ tsirrationall, andis called a line making “with a rationall Juperficies the 
whole fuperficies mediali. = Cisr 
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V ppofe that A B be a right line, and from the right line AB take away a right 
Line B C incommen{urable in power tothe whole line AB, and let that which is 
made of the {quares of the lines A B and B Cadded together, be mediall, and the 
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line remayning, namely, the line AC;tsirratio; > 

vall, and is called a line making with arationall* +—-—_——___._____. 
fuperficies the whole fuperficies medial. For foy =" Mani È 


afmuch, as that which is made of the [quares of 


the lines A B and B C added together is imediall,and that which is contained under the lines 
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parallelogramme contained under the fame lines rational. Then I fay,that the 
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ABand B Ctwife is xationall, therefore thatwhich is nade of the fquares of the lines AB 
and B C added together, is incommenfurable to that which is contained under the lines AB 
and BC twife . Wherefore (by the 16.of the tenth) the refidue,namely, the [quare of the line 
AC is incammenfurable to that which is contained under the lines AB and BC twvife.But 
that which is contained under the lines A B and B C twife ts rationall. Wherfore the [quare 
of the line AC is ivrationall, Wherefore alfo the line A Cis irrationall : andis called a line 
making with a rationall fuperficies the whole fu- : 
perficies mediall : and is therfore fo called for that 1 $ 
that which is made of the fguares of the lines A B 
and B C added together is medially is a certaine 
whole [uperficies, part whereof ts that which is contained under the lines AB ce B C,which' 
is a rationall {uperficies. For the {quares of the lines AB and BC, are equall to that which > 
is contained under the lines AB and B Ctwife; and to the [quare of the line A C (by the 7.0f 
the fecond ) . or it is therefore [o called for that the fquare thereof added to a rational fu- 
perficies, maketh the whole {uperficies mediall, as [hall be proued bythe 109. Propofition of 
this booke : which was required to be proted. , 
3 h 4 1 
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In this Propofition is-declared the nature of the twelueth kind ofirrationall lines, 
which is called a line making with a rationali fuperficies the whole fuperficies mediall, 
whofe definition isthns. z TA 
Diffirition of — et line makog with a ratiovall(uperficies the whole fuperficies mediall, is an irrational ling 
the twe'uerh jp Which remsineth, whe fro aright line 1s taken away a right line incomenfurable in power to the whole, 


rationali line, (#0. and the fquare of the whale line e the fquare of the part taken away added together make ames 
diall faperficies,and the parsilelogramme contained of themis rational. . 


This Propofition alfo may after Campanes way be demonftrated ;obferuing the former caution. 
es i Cai, ee Ji en gees ; u 
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If from aright line be taken away'arightlineincommenfurable in power. 
to the whole line , and if that, which is made of the fquares of the whole 
. R TR” ap G iy 7 * 3 7 
line and of thelinetaken day added together be medial and the parallelo 
-gramme contayned vuder the fame lines be alfo mediall , and incommena 
` furableto that which is made of the fquares of the fayd lines added togee 
C “rher:the line rémayning is vrdtionall , and is’ called a line making With a 
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“medialt fuperficies the ‘whole  fuperficies medial, , 
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And let that which 1s made of. the. [quartes 
ofthe lines AB and B.C. added together be i 
vacdiall,and let the parallelozrame contayned 
under the lines A B and BC be alfo medial, < 
and let that which is made of the {quaresof F. o ; ae 
the lines AR and BC added together beime. HE 
 commenfurable to that which is contaynea Sali Meus MW. Wie r 
onder the lines A Band B C..Thé 1 fay that the line remayning, namely; the line A s is 
. : j - -4 srrationa 


+ 
a 


Psi 


of Euchdés Elementess, ‘Fol.a86. 


iprationall andis tailed á line making with a medial fupérfictes the whole fuperfities medial. 
Take a rationali ine D 1. And (by the qq:af the first) unto the line DI apply the paralleles 
gramme D E eguail to that which is made of the {quares of: the lines A Band B Cadded te- 
kéther,ana making in breadth the lineDG. And unto the fane lineDI apply the paralie- 
logranme D H equall 10 that whichis contaynéd under the lines AB ana BC twife and. 
making in breadth the line D F Wherefore the parallelagramme remayning, namely the pas 
rallelogratme F Bis equall tothe {quare of the line A C . Wherefore the line A C contay- 
neth in power the parallelograme F EÈ. And foralmuch as that which is made of the fauares 
of the les A Band BC added together is mediall, and is eguali to the paraliclogramme 
D Eytherefore aljo the parallelogramme D Eis medial . And the parallelogranine D E is 
applyed to the rationali line D | making in breadth the line D G Wherfore( by the 22.6f the, 
tenth the line D G is rationall and incommenfurable in length to the line DI. Agayne 
Sorafmuch as that which is contayned under the lines AB and B C twife is medial and is 
equall to the parallelogramme D H therefore the parallelogramme D His medial. And the 
parallelograme D Hs applyed unio therationall line Dl making in breadth the line DY, 
wherefore the line D F is rationall and incommen|urablein length to the line D1. And foya 
afmuch as that which is made of the [quares of the lines A Band BC added together zs in- 
commenfurableto that which contéyned under the lines AB & BC twife,therefere the pa- 
rallelogramme D E is incommen|urable to the parallelogramme DH . But as the parallelo- 
gramme D E is tothe parallelogramme DH;folby the firft of the fixt)is theline DG to the 
line D F:wherforethe line D G isincommenfuraklein length to the ine D F. And they are 
both rationall lines Wherefore the lines D G and DFE are rationall commenfurable in powa 
er onely wherefore the line E G is a refiduall line by the 73. of this booke.But the line EH is 
rationali for that it is equall unto theline D1. But arectan ele parallelogramme contayned 
vader arationall line and an irrational line is irrationall, andthe line alfo that contayneth 
in power the fame parallelogramie is irrationall( by the 21.of the tenth) . But the line C'A 
contayneth in power the parallelogramme F E. Wherefore the line A C is irrational and is 
called a line making with a medial fuperficies the whole {uperficies mediall , And is therfore 
So called for that that which is made of the {quares of the lines A B and BC added together 
és mediall, dy is a certayne whole fuperficies part whereof ts that which is cotayned under the 
lines A Band B.C whichis alfo medialt: you fhallalfo. by the 110. propofition of this booke 
ynderjland another canfe why itts fo called. <. n - Mie 
z 4 i This propofition may.thus more briefely bedemonftrated: forafmuch as that which is com pofed. 
df the fquares of the lines A B and B C is mediall, and that alfo which iscontayned ynder them is me~. 
‘diall therefore the pzrallelogrammes D È and D H which are equall vnto them are medial] : buta me- 
diall hiperficies exceedeth not a mediall {uperficies by.a rational fuperficies. Wherefore the fuperficies 
FE which is the exceffe of the medial fuperficies D E: aboue the mediall fuperficies D His irrational. 
‘And therefore the line A Cc which contayneth itin power is irrationall.&ec. : Ps 

->"In this propofition is thewed the conditié and nature of the thirtenth-and laftkinde 
ofirrationalllines ; whichiscalled a liñ making with a medial fuperficies the whole 
fuperficies mediall,whofe definition isthe Bs ane i 

tyre th Apone ee i Of - ich. i a acr . ’ 
a \ Aline making With a medial fiuperficies the whole faperficies medialis an irrational line which 
veuayneth yhen froma right line ts taken aaya right line, incommenfurable in power te the Whole 
dine, and the fguares of the Whole line and of the liné taken away added together makes medial 
Liperficies said the parallelogramme contayned of the is alfo d mediall fuperficies proreogsr the fauares 
of them are inconsmeifirable to the parallelogrammetentayned of them, = ~ ai. 
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ial shere be fower quatities, & if the difexince of the firft ta the fecond, be as the difference of the. 
. third tothe fourth, then alternately k the seer ae the Sah as te ghe third oh isthe. difire, of 
as he fecda ga shofere í te, tena A. 
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 Thisis is to be vn AML sons of quitities in like eon referred the one to the other, that is iy the firt be . 

An Afsanpe greater then thefecond,the third ought to begreater then the fourth and ifthe firft beleffe then the fe- 
of Campane. cond, the third ought to be leffe then the fourth: and is alfo to be ynderftand in arithmeticialh propor-. 
tionality, As for. example let the difference ofa be ynto z as the difference of c isto b . Then I fay that, 
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a ins Cam- as the differenceof ais to C,fo isthe difference of 3 to p. For (by this common n fetence,the differerice 
oe of the extreames is compofed of the differences ‘of the ex- a Fai 
ald eaga treames to the meanes),the difference.of'ato.cis compo- we al, y 5 

e true yette fed of thedifference of a.ton and of thedifferenceofato <4 otto d ci 

meaner ofde- c. And (by the fame common fentence } the difference. of . r PNE Mem ell 
mon [lrating B to D iscompofed ofthe difference of 3 to ¢}and of rhe: E n — e 
it (narrowly difference of c to p.. And forafmuch as by: Tuppofi itión)- pi LERE TE 
confidered)is the difference ofa toer isas the difference of ¢\to'p,and., - ‘ ers ERE E NEO wee a ht 
mot artificial, the difference of 8 to c is common to them both, AW Deneza er n ov. ; = 
dre it followeth,that as the difference of a is to! ic foi isthe | an 4 j i “ati 

difference oft toD: which- Wasrequired tobe pine eT Ts a s 3 * 
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Second Sena- ARARE EtA rei refiduall line, Ay vrito it let the line BC be fupp fidto be $04 pdy fo 
1y» Ny ee that bet the lines AC and B C berationall commenfurible in power onele Thet 


l t ES far shtono vhe line A B annot beio yned any other rational line: Comment ra 
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the lines A D and D B do exceéde that which POS k 

is töstained onder thélines 4 D and D'E twifé, i in bal do the fauares of the lines A C 

and C Bexceedethat which is contained under the lines AC and CB twifefor the bxcelfeor 

echet is one aid the [amesnamely the Square of the line AB 4 by the7. oft the e fecond. Wher- 

Fore alternately (by the farmer affunpt of “Caimpanus), how much the [auares of the lines. 

Dand D B doexceecde the fanares of the lines AC CB fo muh alfo A ogi that whici 

Zs coptayned- under the lines AD ‘and: D: B wifey that which is: contdined. vader: the 

‘liner AC and CB hife But that which 1s made. ef. the “Jauares of ihe. lines AD “gad 

DB added together ; exceedeth that which is made of the {quares of the lynes “ACand 

GBadded together bya rationall [uperficies (for they.ane either of thera vational)..W here- 

fore that whichis contained -onder.'the lines AD. ahd! DB tivifes-exceedeth: that -svhich 

is contained under the lines AC and C B twifé: ‘bya rational foperficies! Butthat whichis 

contained under the lines A D and D Btwife, ts mediall, forst is commenfurable to that 

RLR voih i is contained’ ‘wander the lines F D dnd D B önce, which ‘[iiper fcies is h redial Ki (by 

parts 22T. oft thetenth, Jand, bi the [amexeafon ‘allo that which is contained vader the bj nes AC 
Eo oe CB bps leis a ntdiall, Wherfore a A 1 medialluperficies di ifereth fioma a ; medial eve 

aS by atationall fi per if fries which (byt the, ed Geof th the tentþjis irapofjible. Wherfurer unto the hng 

A b cannot be io; j ned bie other rationall line befides B C commenfurable mm power onely, to 

the whole line Wherfore unto a refidualllige canbe toyned one onely right line rationall and 

commenfirables in power onely to the whole vag. “which was catia tobe demonftrated. 


@ The 
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of Euclides Elementes. Fol.287. 
gf T Be 62. T heoreme. T he 80. Propofition: 
Vnto a firft medial refiduall line can be ioyned one onely mediall right lyne, 
commenfirabie in power onely to the whole lyne and comprebendyng Wyth 
the whole iyne a rational fuperficies. . 


ty. V ppofe that AB be afirst mediall refiduall line, & unto A E ioyne the lyne BC, fo 


Al Peete which és contained under the lines AC and B.C berationall. Then 1 fay that vato 
the lyne A B cerno beioyned any other medial line commen{urablein power onely to the 
whole lyne,and comprehending together with the whole lyne arationall{uperficies. For if it 
be pofjible let the lize B D be fuch a line Wherfore the lyzes A D and D B are mediall coni- 
men{urable inpower onely,and that whichis cona ` 
tayned under the lynes A D and D Bis rational. . . 
And forafmmuch as how much the fquares of the 

lynes A D and D B exceede that which is contay- 

ned vader the lines A D and D B twife,fo much alfo exceede the (quares of the bynes AC ey 
BC, that which is contayned under the lynes A C and C B twife(for the exceffe of eche is one 
and the fame, namely, ihe [quare of the lyne AB). Wherfore alternately (as it was fayd in the 
former propofitian how much the [quares of the lynes A D and D Bexceede the fquares of 
the lines A C and C B,fo much alfo that which is contained under the lines CA Dand DB 
twife,excedeth that which is contained under the lines AC and CB twife.But that which is 
contained under the lines A D and D B twife,excedeth that whichis contained under the 
lines AC and C B tivife by a rationall [uperfictes, for they are either of them a rationall fu- 
perficies Wherfore that which is made of the [quares of the lines. AD & DB excedeth that 
which is made of the {quares of the lines AC & C B by a rationall {uperficies which (by the 


B c D 


26.0f the tenth) is impaffible-For they are either of them mediall ( ‘for thofe foure lines were 


put to be medtall.) Wherfore unto a firft medial refidisall line can be ioyned onely one right 
znediall line comrecufurable in power onely to the whole line, and comprehending with the 
whole line a rational {uperficies : which was required to be proued. 


q The 63. Theoreme. The s. Propofition. 


Vuto a fecond mediall refiduall line can be-ioyned onely one mediall right 
line, commenfurable in power onely to the whole line, and comprehending 
with the whole line a mediall fuperficies. 


'Vppofethat AB beafecodmediallree 4 


R ae ; a>. B c ep 
Sie fidualline,¢ vnto the line ABioyne | * 
cs the line BC, fo that let the lines AC - ; * E = 


and C B be mediall comen{urable in power one- — 
ly, and let that which is comprehended under 

the lines A Cand C B be mediall. Then I fay, 

that unto the line A B cannot beioyned any o- — | 

ther mediallyizht line comen{urable in power 

onely to the whole line, and comprehending to- 
gether with the whole line a mediall fuperficies. . | 
F or if it be pofible, let the line BD be fucha i . | l 
Line Wherefore the lines A D €F D B are me- 

diall commenfarable in power onely, and that’ ; 
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 furable to that which is contained under the 


4 T betenth Booke.. = — 
whick is contained wnder thè lines AD and DB is alfo mediall . Take a rationall 
‘line EF . And ( by the 44. of the firft ) unto the line EF apply the parallelogramme- 

EG cquall to the {quares of the lines \ AC and CB, and making in breadth the line 
E M : and from that parallelogramme EG take away the parallelogramme HG 'e- 
quall to that which is contained under AC and CB twife , and making in breadth 
the line H At. Wherefore the parallelogramme remayning., namely, E L, is ( bythe 
7.of the fecond) equallto the [quare of the line AB. Wherefore the line AB containeth in 
power the parallelograme E L < Againe; unto the line EF apply (by the 44.of the firft) the 
parallelogramine E 1 equallto the {quares of the lincs A D and D B,and making in breadth 
the line EN. But the fquares of the lines AD and D B are equall to that which is contai- 
ned under the lines A D and D Btwife, and tothe fquare of the line AB. Wherefore the 
parallelogramme E I is equallto that whith is contained under the lines A D & DB twife, 
and to the [quare of the line, AB . But the parallelogramme E Lis equall to the [quare of the 
line AB. Wherefore the parallelogramme remaining, namely, HT, 1s equall to that which is 
contained vader the lines A D and D B twife . Aid forafmuch as the lines AC and C Bare 
saediall , therefore the {quares alfo of the lines AC and C B are mediall : and they are equall 
ta the pirallelogramme EG : wherefore the parallelogramme E G is (by that which was fho- 
hei in the 75. Tropofition) mediall : and it is applied unto the rational line EF, making it 
breadth the line E M . Wherefure (by the 22. of the tenth) the line EM is rationall, and 
incommenfurablein length to the line E F : Againe, forafmuch as that which is contayned 
under the liaes AC and CB is mediall, therefore (by the Corollary of the 23. of the tenth) 
that which is contained under the lines AC and C B twife is alfo mediall : ‘and it is equal 
to the parallelogramme HG : wherefore alfo the parallelogramme H Gis medial „andis ap- 
phyedto the rationall line E F, making in breadth the line H M . Wherefore ( by the'22 of 
the tenth) the line H M is ratiovall, and incommenfurablein length to the line EF . And 
Jorafmuch asthe lines AC and C B are commenfurable in power onely therefore the lineAC 
Fs incommenfurable in length ta the line C B. But as the line AC is to the line C B, fo (by the 
Alfumpt going before the 22. of the tenth ) is the {quare of the line AC to that which is con- 
tayned onder the lines AC & CB. Wherefore (by the 10.0f the tenth) the [quare of the line 
AC isincommenfurable to that which is con- mie F yy 


tainedunderthe lines ACandCB..Butunto ^ BE CIN ED 
the fauare of the line AC are commenfurable - | 
the fqnares of AC & CB,andvntothat whith Es. H eh N 


as contained under the lines AC andCB,is : 
comnzenfurable that which is contained under 
the lines AC and CB twife . Wherefore the - 
Squares of the lines AC OC B are incommen- 


lines AC and GB twife. But unto the {quares 
of the lines AC and CB is equall the parallel: ` 
granme EG, and unto that which is contai- 
ned under the lines AC cy C Btwife,isequall. 1 
the parallelogramme G H . Wherefore thepa- ` i le 
vallelogramme EG is incommienfurable tothe parallelogramme HG. But asthe parallelo- 
gramme E G isto the parallelogrmme H G fo is the line E M to the line H M. Wherefore the 
line E M isincommenfurable in length to theline HM. And they are both rationall lines. 
Wherefore the lines EM and M H are rational commenfurable in power oinely . Wherefore 
the line E H is a refidnaltline , and unto it is ioyned a rationall line iH M commenfurablein 
-power onely tothe whole line EM. In like fort alfo may it be proued, that unto the line E H 
as ioyned the line H N , being alfo rational, aud commen[urable in power onely to the whole 
_ pm line 
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of Euclides Elementes. Fol.288. 


. Wherefe efiduall line isioyned rore then one y line commsenfuras 
line EN. Wherefore unto arefiduall line isioyned more then one-onely lin : 
-blein es the whole line : which (by the 7 pof the tenth) is pik . Wherefore 
«wato afecond mediall refiduall line can be ioyned onely one medial right line commen|tra- 
ble in power onely tothe whole line, and comprehending with the whole line a mediall [uper- 


ficies = which was required to be demonstrated. - 


wos t: g The 64. Theoremes - The 82. Propofition. | 
+ > “Ento a leffe line can be ioyned orely one right line incommenfurable in 
power tothe whole bine, and making together with the whole bne that 
. which is made of their ‘[quares added together rationall,and that which is 


+ ., Contayned ynder them medial | ’ 
7 TAY ppofe that AB beale eline,and to AB ioynethe line B C, fothatlet BC be : 
Mach aline asis required in the T. heoreme.Wherfore the lines A C and CB a e 

f incõmenfurable in power,hauing that whichis made of the [quares of them ad- 

4) ded together rationall,and that which is contained under them mediall. Then 
Lfay that vnto A B cannot beiayned any other ` so) 

fuch right line F or if it be poffible, let the lyne 


p © Demonstra- 
BD be {uch aline Wherforethelines A D ey i tion leading t9 
DB are incommenfurable in power, haning an abfurdities 


that which is made of the {quares of them added together,rationall, and that which is con- 
tained under thera mediall. And for that how much the fquares of the lines AD and DB 
excede the {quares of the lines A C and C B.forsuch that which is contained under the lines 
“ADandDB vi excedeth that which is contained under the lines A Cand GB tmife(by 
. thofe things which were [poken inthe 7 9 propofition) But that which is made of the fquares 
“ofthe lines AD and D B added together excedeth that which is made of the {quares of the 
dines AC and C B.added together by arationall fuperficies.for they are either of them ratio- 
wall by fuppofition Wherfore that which is contained under the lines AD and D B- twife, 
excedéth that which is contained under the lines AG and C B twife by.a rationall fuperfi- 
cies:which (by the 26 arr tenth) is impoffiblé for either of thems is mediall by fuppofition. 
Wherfore visto aleffe line can be ioyned onely one right line incommenfurable in power to 
the whole line,and making together with the whole line that which is made of their fauares 
added together rationall,and that whichis contained vader them medial : which was res 
‘quired tobe demonfirated, O T L s 
RE A -L ` 


a e 


go The 65.Theoreme. . ` The 83. Propofition.. 


Vnto a line making with a rationall fuperficies the whole fuperficies mes 
diall can be ioyned onely one right lynetucommenfurable in power to the 
‘whole lyne and making together with'the-whole line that which is made 
_ of their [quares added to gether mediäll and that which is contained ynder 


them rationall, | 
i a es S eefe that AB be aline making witha rational fuperficies the whole Superficies 
‘KS mec salland vato it let thelineB C be ioyned, fo that let E Che fuch a line asisres 
ElaN quired in the T heovense Wherfore the lines AC and CB are incommenfurable in 
-— “aii NN. iğ. power 


Demonfiratio 
deading toan 
ampoffibitiiie. 


For if it be pofible, let B D- be fuch a line. 
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pomer, haning that which is made of the fyr RAVENA ENE N eae ypa RR 
ofthe lines A.C and CB added together medial, i aad” ieee hes) 
and that which is contained under the lynes AC > : 
and C Brationall. Then Ufay that vnto the ljne © > ° 

A B cannot be ioyned any other fuch line. For if it be pofi ble letthe line B D A uch. 4 line. 
Wherfore the lines A D and D B are incommenfurable in power, haning that which is made 
of che fawares of the lines A D and D-B.added together mediall,apd that which is contained 
ander the lines A D and D B rationall. Xow for that how much the {quares of the lines A 
D and D Bexceede the [quitres of thelines.A Cand C B, fomuch that. which is.contained 
wader. the lines AD and DB smile exceedeth that which is contayned under the l nes 
AC and CB wife, by that which was _fpoken in the 79. propofition. But that ‘which 
is contained under the lines AD ‘and DB twife’, exceedeth that which is contained 
under the lines AC and C B twife by a rational! (uperfictes for they are either of thei ratio- 
nall a pofitio. Wherfore that which is made of the {quares of the lines A D and D B ad- 
ded together: xcedeth that which is mate oft ‘thé fyuares ofthe lines AC and CB addedto- 
gether bya rahnat f fapèrfcies whichb; y phe 26 of the tenth. sis impoffi ible, ‘or they are either 
Of them medial by fappofition. Wherfore: untotheline AB cannot be ioyned any ether lyne 
bef les BC,néaking that which is required imthe propofition. Wherfore unto a line making 
with arationall Juperficiest the whole Saperfi icies mediall can beioyned onely one right line in- 
comenfurable iz power to the whole line,and making. together with the whole line that which 
is made of their [qssares added together mediall, and that which i és ada, under Hage rá- 
ponla a was U Rk tobe Pae We, a kiai sp É 


a E 
Bc, are y AEN ‘ 4 


ae orga 66. T heoreme.- The. 84. Pro pofiti pohe nie 
w Vato aline making With a oni nhien the Mi perc? MEA, 
can be ioyned onely one right line incommenfurable in power to the Whol 
- line , and making together swith the.whole line that which is made of 
ther fquares added together medial, and that which is contained “vnder 
ne them medial, and moreouer. making sFapleelieh ti is made- of the Squares of 
-x 07 them added: oe if ladys Kile to that “whichis is conitayned Dra 
a y der them.. ; s À a 
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{s contained slih Pa C and CB 
mediall , and moyeouer that which is, pe. soem en hap oe 
made of the fauarés of the lines CAC” ma 
and CB is incommenfurable. tô that. 
which is contained under the: ‘lines Mee 
apd oa Then. I fy: > that unto, the), 
line AB can be iojned no other fuch line. 


Wherefore the lines A Dand DB arein- 
cömenfürable in power, haning that which 


3s made of. the efquares a the lines AD and [poop aa Ge 
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And (bythe 44 ofthe frf) vito Confint, 


EEF. 


the line E E apply the parallelogramme E G-cqualltothe {quares of thelines AC and CB, ie 


tained under the lines AD and `D B twife. And forafmuch as that which is made of the A ei wr 
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Nog) Sof binonniall lynes;there are 6. diners kindes, fo alfo of refiduall lynes 

© Y which are correfpondent vnto theniand depend of them (fora refiduall 

A S line is nothing’els (as was before faid) but that which remayneth whé the 

\' Jette part ofa binomiall line is taken from the greater part or name ther- 

aN of, ) there are likewife fixe fenerall kindes.All which are knowne and con- 
NN iij,  fidered 


Sixe kindes of 
tefiduall lines, 


Fir difini- 
EEH 


s econd difi- 
witt 


Third diffini- 
gione 


all lyne. 
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fidered in comparifon to a rationallliie fet forth & appointed, and theft refidual line 
hane the felfe fame order of production thatthe binomials had’, Forasthethree firft 
kindes of binomiall lines, namely,the firft,fecond, and third, were produced when the 
{quare of the greater part of the binomiall excedeth the fquare of the leffe part thereof 
by the fquare of a line commenfurable vnto it in length: fo in likewife, the firft three 
kindes of refiduall lines, namely, the firft, fecond, and third, are produced, when the 
f{quare of the whole, namely,of that which is made of the refiduall line,and the line ioy- 
ned vnto it added together,excedeth the {quare of the lineioyned to the refiduall) by 
the {quare ofa lyne which is commenfurable ynto it in length. And as the three laft 
kindes of binomials,namely,the fourth, fifth,and fixth were produced when the {quare 
of the greater part excedeth the {quareof the lefle, by the {quare of a line incommenfu- 
rable in length vnto it,euen fo the three laft kyndés of refiduall lynes are produced whé 
the fquare of the whole excedeth the {quare of the lyne adioined, by the fquare ofa line 
incommenfurable ynto it in length. As ye may perceiue by their definitions followings: 


A firft refiduall line is, when the fquare of the whole excedtth the fquare 
of the lyne adioyned,by the fquare of a lyne commenfurable pnto it in legth, 
and alfo the ‘whole is commenfurable in length to the rationall line firft fet. 


AsletABbea ratio- A $ :B 
nall line, whofe partes 
are certaine, diftinét, & 
to beexprefled by num- . p 
ber. And let the refidual 
lyne be C D,and let the DN pan N pe 
line ioyned vnto it be E C,and let thè whole being compofed ofthe refiduall C D, and the line adioy- 
ned E C,be the line ED + let moreouer the {quare of the whole line E D, excede the {quare of theline 


A 


D? CE i i og 


adioyned E C by the fquare of the line F, which line F letbe commenfurable in length to the whole 
‘Syne ED,and let the whole line E D be alfo commenfurable in length to the rationali line A B: thenis_ 


the refiduall lyne C D by this definition afirftrefiduallline. - 


A fecond refidual line is when the fquare of the whole excedeth the  [qnare 
of the line adioyned ,by the fquare of a line commenfurable vntoit in legth, 
` and alfo the line adioyned is commenfurablein length to the rational lyne. 


As fuppofe thelineC D to be arefiduall , and let theline adioy- 3i Lp PE 4 
ned ynto it be EC, and the whole made of them both, letbe the +l ge, p thee wo 
line ED : & let the fquare of E D the whole line excede the fquare ce ree SE 


ofthe lyne adioyned È C, by the {quare of the lyne F, and letthe 
lyne F be commenfurable in length to the whole lyne ED,moreo- 
uer let the line adioyned E C be commenfurable in length to the à OAT 
rationali line A B: then by this definition, the refiduall line CD isa fecond refiduall lines- ` 


_Atthird refiduall line is when the fquare of the whole excedeth the {quare 
of the lyne adioyned by the fquare of a line commenfurable vnto.t in legth 
and neither the whole line nor the line adioyned is comenfurable in length 
to the rationall lyne. 


As(the former fuppofition ftanding){uppofe that the fquare of the 
whole lyne E D exceede the fquare of the lyne puo EC by the D 
{quare of the lyne F, and let the lyne F be commenturable in length sa C a AOE 
to the whole lyne E C,. and letneither the whole lync E D, nor the | T TEP a T 
line adioyned E C.be commenfurable in length to the rationali lyne 
A B then by this definition the refiduall lyne CD isa third refidu. 


| Afearth 


of Euclides Elementes: p F -o 
A fourth refiduall line is, ‘when the /quare of the ‘whole bine excedeth the Foon di fi i 
Square of the lyne adioyned, by the Jquare`ofa lyne incommenfurable ‘ynto nition 
it in length, and the whole lyne is alfo commenfrirable ih length to the rae 


tionall lyne. 
Asthe refiduall lyne A. a i Day a, 
beyng as before C D,& E i c S income allied 
the lyne adioyned EC, E cee me d Sell Rl l 
and the whole ED, let F E Lae D - . ani 
thefquare ofthe whole a=... ammm pe 
lyne ED exceede the A S 


‘{quare of the line adioyned E;C by the fquare ofthe lyne F, and let the lyne F be incommenfurable ‘in 
Jength to the whole line E D,and let E D the whole line be commenfurable in length to the rationall 
dyne AB, then is the refiduall line C D by this declaration'a fourth refidualllyne. _ - 


+ as 
‘ ` 


A fiueth refiduall line is when the fquare of the whole lyne exceedeth the Fifth difinis 

fquare of the lyne adtoyned by the fquare of a lyne incommenfurable vato tien, 

it in length, and the lyne adioyned ts commenfurable in length to the ras 

onal ijne. ~ — " @ | 
As.the refiduall line beyng c D, thelyneadioyned zc,and 

the whole lyne E D, Jerthe fquare ofthe whole lyne’g'p exceede _. c 

the {quare of the line adioyned £ c by the {quare of the lyne F, aud- p 

Jet the line r be incommenfurable in length to the whole lyne £ D, F 

and letalfo z c the lyne adioyned be commenfurablein length to * ~m r i 

the rationall line a z,then fhall the refiduall c p be by this defini- i 

‘Hon a fifth refiduall lyne, - Eo m f , 


- A fixth refiduall line iswhen the [quare-of the-whole line, exceedeth the Sixth difinte 
~ fqnare of the line adioyned by the fquare of a line incommenfurable nto it tion. i 
*  inlength and neither the whole linenor the line adioyned is commen[us 
-rable in length to the rationall line. © = ` | ~ 
As fuppofe the reid AMin Eta bere a and thelyne adioyned to 

bez c,and the whole lyne compofed ofthemletbex n, and let the p c = SA 

{quare of the whole lyne £ » exceede the fquare of the line adioyned 
by the fquare of the lyne r which line s let be incommenfurable ia Eo 
length to the wholelyne zD : moreouer let neitherthe whole lyne : 

éd nor the line'4dioyned £ c, be commenfurable in length to the 
sationall line a's ,then flail the refiduall lyne c o be by this explica- 


tion a fixt refiduall lyne,and the laft. 


Bos 


The 19: Probleme. a Thes s.Propofition, 
n Lo finde ont.afirfbrefiduall line. | b 
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Z [erable in length -Wherefore the line BG 'alfo is rationali . And take two [guare rye i 
Lash naimbers D E and EE which let be fuch, that the excefe of the greaser namely, of Confirnstiote 
. DE 


2 


al igj 


ay Ake a raticnall line and let the fame be A, and watoit let the line BG be commen: Third Senga 
) 
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DE, aboue the dlefe EF (which exceffe let bethe- 
number DF) be no {quare number (by the corollary a 


` ofthefirf afumpt of the 28 of the tenth) Whe fore aan a 


Demorflrse 
RELA 


Construction. 


Demonstra- 
tite 


The number ED hath net to the number D E that 
proportion that a [quare number hath to a [quare 
number(by the 24.0f the eight). Andas the number FH, 
E D zs tothe number DE , folet thefquare of the 
lineBG , be tothe {quare of the line GC (bythe D....... Fier. Eo 
corrollary of the fixt of the tenth ). Wherefore the re 
Square of the line B Gis comme(urable tothe [quare of the line GC : But the fquare of the 
line B G és rationall, wherefore alfothe [quare of the line G C isrationall . Wherefore the 
dine G C is alfo rational: And forafmuch asthe number ED hath not tothe number DFE, 
that proportio that af{quare nttber hath toa {quare nilber, therfore neither alfo hath $ i [quare 
of the line B G to the [quare of the line G C that proportion that a [quare number hath to 
a [quare number Vi herfore( by the 9 of the tenth the line B Gis incommenfurablein length 
‘to the line G C And they ave both rationall Whercfore the lines BG and G © are rational 


_ commen{urablein power onely Wherefore the line B Cis arefiduall line J fay moreover that 


i isa finfi refiduall line.. For forafmuch asthe fquareof the lineB G 1s greater then the 
{quave of the lize G C that it is greater it is manifest , for by Juppofition.the {quare of the 
line BG isto the [quare of the line G C,as the greater number, namely, È. D zs to the num- 
ber D F) unto the {quave of the lineBG let the fquares of the lines GC and H be equall. 
And for that as the nember D Eis to the number D F, fois the [guare of the line B G to the 
fquare of the line GC, therefore by conuerfion of proportion (by the corrollary of the o of the 
fifihyas the number D E is to the number EF , fo is the fquare us the line B G to the fquare 
of tie line H. But the number DE hath to the number EF that proportion that a fauare 
number hath toa [quare number for either of them is a [quare number , wherefore alfo the 
Square of the line G hath tothe {quare of the line that proportion that afquare num- 
ber hath to a [quare number . Wherefore the line G B is commenfurable in length to the line 
H: Wherefore the line G B is in power.more then the line G C by the fanare ofa line com- 


_ gnc furalle in length to theline GB : and thewhole linesnamely,G B is conmenfurable in 


length to the rationall line A Wherefore the lineB C is a firftrefiduall line. Wherefore there 
as founde out a firft refiduall line:which was required to be done. wr | 


ig sa ae 


a: 


i g Lhe 20. Probleme. 
'. To finde outa fecond refiduall.lines © 0... > 


PELO aa (i 


Bt [Ake arationallline, and let the fame be A, and unto it let the line GC be com- 
Gi a EN urablein length. And take two quaré numbers D EandE F;and let them 
Si f N be ueh that the excelfe ofthe greater, namely, DF; be nofquare number. And 
SS Vas the number D E is to thenumber D E fo let the {quare of the line GC be to the 
{quare of the line G B Wherefore both the [quares are commen{u- 

rable. And forafmsich as the[quare of the line G Gis vationall, A 
therefore the [quare of the line BG is alfo rationall : Wherefore : 
alfo ihe line B Gis rationall. And fora{much asthefquares ofthe “te 
lines BG cy G C haue not that proportion the one to the other that 
afquare number hath to a fquare number; therefore the lines B G jini IS 
and GC areincommen{urableinleneth, and they are both ratio. D ossa. Farn É 
zali. Wherefore the lines B Gand G G arerationall commenfurde © o. r i 
— of iaiiaili i i le 
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btein- power onel):. Wherefore we line B Gisavefidwall line. I fay moreouer, that itira fe 
coud refiduatlinesF ox forafimuch asthe fquare of theline BG is greater the the  fquareof the 
line G GC, yntasthe{quare ofthe line B.G let thè fguaresofthelins GC GH be equall. And 
for that as the number D Eis to theniber DP foisthefquare.of\ theline G B to the fquare’ 
of the line G C, therefore (by conuerfion of | ‘proportion Vas the number D E 150 the namber) 
E F, fo is the fauare of the line B G tothe [guare of theline H © But either of thefe numbers 

D E and EE is a fquarenumber .Whereforethe lint GB is conswmenfirable in length to the 
line H. Wherefore the line BG is tu\power morethen the line G C, by the [quare of a Line’ 
commen|ivableislength tothe line BG : and théline G:C that ts ieyned-to the refidicall line 
is commenfurable in length to the rational line A: Wherefore thenë BC is a fecond refiz 
duallline. Wherefore thereis found outa fecondrefidiall line :-which was required to Le\ 
done . X TER. i N . E 


n ey ey 


X 


TE. Zooe =e EESAC Mi ae ay Dat RAG 
i g The 21. Probleme 3° The 87. Propofition. 
DAP a <2 rs ra + AY Bay) 2 ee - SPT Bae h ERRU g) Keia A í 
“DT Pe r aTa eal me E taad s 
«ok JU Rt cia E i e d y ees N K NE “ ees th pey. 


arny i Ty 4 


Akea ratiogall line; cy-letthe famebe.A:and take threenmmbers E,B C, and Conktrutlions 
G D, not hanjngthe oueto the other that proportion that a [quare nitber hath 


an + 
8 AY KS Si toa fgaare nimeer and let thenymber, BC haue tothe number BD. that: 
i OXG proportion that a [quare numberhath toa [quare number. And leithe nuz 
Oid! ber BC be greater then the number CD . And as the number E is to the num- 
ber BC, fo let the [quare of the line A beto the [quare of | 


the line F G - and as the wither B© isto the number ` A- > 


ak 


CD, fo let the [quare of the line FG be to the {quare of i PAG 

the line EG . Wherefore the [quareofthe line Aistom: i Fas M S 

menfurable tothe [quare of the line F G . But the [quare “ Demonfira~ 
ofthe kinet isvationall::VKherefore alfa thelynareof | a s ii 

the lineXE G.isrationall : wherefore theline RG isalfot e ooo o. | ae 
rationalh.: And forafisuch asthe number. Ehath nite, | E ven. see vs a 
Je numbe BE that proportion thatalquare number we > : 


hath toa fquare number, therefore neither alfo hatlithe = B v0. D. tat Oe 

{quare of the tine A to the [huare of thelinexEGthat.i >. EWA we by ni 

proportion that a [quare number hathto.afquaye number . Wherefore the line Ais incom, 
men{urablein length tothe line F Gi Againefor-thatas the number BC isto the number 

CD, fois the [quare of the line F Gto.thelquare of the line H G, therefore the fauare of the 

line F G is conmenfurable to the {(daxe of the linet G: But the {quare of the line F-Gis ra: 

tionalt. Wherefore alfo the [quare ofthe'line. HiGsxationall. Wherefore alfo the line HG 

is rational. And for thatthe aumberB:G hath note the number CD, that proportion that = =T 
a fquare number hath to a fquare number, therefore:ncither alfahath thefquare of the line 
EGrathelguareofthe tineti G;that proportiowthat afquare nitber- hath to a [quare nnm: 
beri Wi beceforethe line EG isincominen|irablaiwlength to the line HG; and they are both 
national Rtherefone thelinesB GOH G arexationall comenfurable in power onely: Wher 
fecothe lack vd isa refidualtline ss. ‘fay moreoner; that itis athird refiduallline For for 
that as the ununkes E 13 tothe'viesbersB Cy foisthe fquare of theline A tothe (anare-of the 
Gxt KG xandathentmber BE is tothe number CD} fois the {qnare of the line #.G to the 
fyxare ofthe linetl-G:sthehefoachy cqualitieof proportion, as the inonber E isto the num- 
Li CD, forsshefynave of thelinewtta the (quave of theline HG > but the number E hath 
nokta the maseebenC Di thatpaoportion that 4 [qdarewumber bath to afquare number ther= 
atac: i fore 
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fave neither alfo hath the [quare of the line A-to the {nave of the line H G that proportion \ 
thata [quare number hath to a [quare nuenber , therefore the line A is incommén[urablein~ 
length to the line HG Wherefore neither of the lines FG. and HG is commenfurablein. 
length to the rationall line A. And forafmuch as the - 
{quare of the line FG is greaterthen thefquareof the A, —.. 

line HG ( that theline F G is greater then the line HG F 

it is manife, for by Juppofition the number BCisgrea- $- R =a 

ter then the number C D ),unto the [quare of the line. ` i 

FG let the fquares of the lines H G cy K:be èquall. And 
for that as the niber B C is to the number € D ,foisthe 
fquare ofthe line FG to the [quare of theline H G,ther- ~ : £ ereere 


—<4 


fore (by conuerfion of proportion) as the number B Cis 

to the number B D, fois the [quare of the line F G to the B....D.....€ 

Square of the line K.But the nuber BC hath tothe num ` p 

ber B D that proportion that a [quare number hath to a [quare number . Wherefore thë 
Square of the line F G hath to the [quare of the line K that proportion that àfquare number 
hath to a [guare number Wherefore the line F G is commenfurable in length to the line K. 
Wherefore the line F Gis in power more then the line H G, by the [quare of a line commen- 
forablein length to the line F G, and neither of the lines FG and G H is commenfurablein 
length to the vationallline A : when yet notwithftanding either of the lines F GandG His 
yationall . Wherefore the line F H isa third refiduallline. Wherefore there is found out á: 
third refiduall line : which was required to be done. om 


g The 22.Probleme.. . . The 88. Propofition. ; 
` Tafinde osta fourth refiduall line. EAA, j 


eae Akeavationall line and let the.famebeA : and vato it let the line BG be 
aN [2 . commenfurablein length: Wherefore the line BG isrationall `x And take. 
A aa two numbers D E and FE and let them be fach that the whole numbery: 
PE AY namely,D E haste to neither. of the numbers DE and FE that proportion 
that &fquare number hath to a fquare ~, 
number . And asthenumber D Eistothenumbr EF, ` 47. A sa 
foletshefquare of the line BG be to the {quareof the.» 


7 f Ne h’ 


line GÇ: wherefore the fquare of the line B G is com. ` ia eS 
meiifurable to the (quareof theline GC, whereforealfo y Ara 


the [quare of the line GC is rationall,and the lineG C Ses vant fas s 
isàlfarátiònall . And for that the number DE hath not > | wa en: 
thé number EF that proportion thata fquare number Dossa Pori E 
hath tra fquare number therefore the line BG is income n uoo ROI o h 
menfurable in length to the line G G> And they are both rationall : wherefore theline B Cc 
isa refiduall line.I fay moreoner that itis a fourth refiduall line.For forafmuch as the fquare 
of theline BG is greater then the {quare'ofthe line GC , vato the fquare of: the line BG 
let the fanares of the lines C G dnd H.be-equall. And for that as the number DBM is to the. 
number BF, fois the [gaart of the line B Gito the{quare of the line G Cy therefore by cons 
wer fivn of proportion as the number DE istothe number DF, fois the'fquare of the line 
BG tothe [quare of the line H . But the. numbers) E and DE hane-not.the.one to the 
other that porportion that a [quare number hath to a fasarenumber Wherefore the int BG 
is De M in length tothe line A: Whereforethe line B G. isin power more E 
> aE 
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the line G C by the fquaredf aline incontmenfarablein length tothe line BG» and the 
whole line BG is commenfurablein length to therationall line A . Wherefore the lineB C 


isa fourth refiduall line Wheref orethere is founde out a fourth refiduall line:which was res 
quired to be doone. , pet . 


> 


-gT he 23: Probleme. © The 89. Propofition. 
To finde out afift refiduall iyne. ý i 


Ake aratioval lineand letthefame be A, and unto it let the line CG bé 
2 commenfurable in length . Wherefore the lineCGis rationall. And take 
NE) two numbers D F and FE , which let be fuch ; that the number DE 
R haue to neither of thefe numters D F nor FE that proportion that a 
“°F quare number kath to a fquare number. And as the number F E is to the 
number D E, fo let the [quare of the line CG be to the . 
Square of the line BG.Wherfore the [quare of thelineCG A 
és commenfurable tothe {quare of the line B G. Wherefore Po 
the [guare of the line B G is rationall, andthelineBGis Bb ___S i 
alfo rational. But the numbers D E and EF haue not that 
proportion the one tothe other that a {quare number hath 
tox fauare nuber Wherfore the lines BG and G Carera- : 
tionall commenfurable in power onely. Wherefore (Tel mete a AO... el | 
B Cis arefiduall line. +I fay meoreouer that it'ts a fift refi- | ; 
‘duall line. For forafmuch as the fauare of the line k G is greater then the fauare of the line @ 
~C,unto the [quare of the line B G let the [quares of the lines G Cand H be egual. Naw there 
fore for that as thenumber D Eis to the nunecer E F, fo is the {quare of the ine BG to the 
[quare of the line G C,therfore by conuerfien of proportion, asthe number D E is to the nia 
ber D F fo is the fanare of the lie BG ta the Jquare of the line H. But the numbers D E & 
` D F hane not that proportion the one tothe other thata {quare number hath to a fquare 
vunber. Whercfore theline B G is incommenfurable in length to the line H.W, herefore the 
‘line B Gis in power more then the line CG oy the [quare ofa line incormimen|urable in legth 
‘tothe line B Gand the line C G which is toyned to thz refidual line is comme[urable in lezth 
tothe rationallline AWherfore the line B Cisa fiftrefiduall line. Wherfore there is found 
“eit a fift refidualt line : which was required to be done. Ba 


ag 


- The 24. Probleme: | The 90Propofition. 
` Tofindeönta fixth refidnall line... | 


4 Ake arationalline and let the fame be A. And 
| E rtakethree numbers E, B C, and G D, notha- 
NCR uing the one to the other that proportion thata .. , r 
fasare number hath toa [quare number, And det not > EnH atte 
“the number B C haue to the number B D that proporti s q jæ 

“on thata [guarenumber hath toa {quare number And O 

‘Let the number B C be greater then the number.C Dex 


e & 


“as the number E is ta the number BC, folet the fauare E seerne 
of the line Abe tothe fquareofthe ne FG. Andas Coa D. B 
the number BC is to the number C D, folet the fauare 
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Gduall lize. I [ay moreouer that it iS ill m 


a 


. the number BC, fo isthe fanare of the line cttothe T— 2D Pe 


the number E 1s to the number C D, fo is the fquare of BE tee 


ber E hath not to the namber C D that progortionthat C sesoses Dore B 


F LPO t 


the lins Ais inceommenfurable in length tothe line G H, and neither of thefe lines EG nop 
GH is copmeafarable in length tothe rationall line A. And forafmuch as the [quare of the 
line F Gis greater then the [quare of the line G H, vntothe fquare of the line FG let the 
the [quares of the lines G H and K be equall. Now therfore for that as the number BC is to 
the piimber C D fo is the [quare of the line FG to the [quare of the line GH, therefore by 
connerfion of proportion as the number B Cis tothe number B D fo is thé [quare of the line. 
F G tothe [quare of the line K.But the number B C hath not tothe number B D that pro- 
portion that a [quare number bath to a fyuare number, therfore the line F G is mcommene 
firable in length to the line K.Wherfore the line F Gis in power more then the lyne G H by 
the fauare of a line incommenfurable in length to the line FG, and neither of the lines F G 
hor GH is cammenfurable in length to the rational line A. Wherfore the line F H is a fixt 
refidual lize Wherfore there is found out a fixt refiduall line: which was required to be done. 


T here is al{o'a certajne other redier way to finde out euery one of the forfayd fixe refidu- 
all lines which is after this maner . Suppofe that it were required to finde outa firit refiduall 
line.T ake a fir[t binomial line A C, cy let the greater name a >` 
thereof be AB. And unto the line BC let the line B D be 
equall. Wherefore the lines ABandBC,thatisthelines 5  » 
A Bazd BD are rationall commen[urablein power onely, | 
and the line A Bisin power more then'the line B C, thatis,then the line B D by the fquare 
ofa line commenfurableim length to the`line AB. And the line AB is commenfurable in- 
length to the ratiovall line genen.F or theline A C ts put to be afirft binomial line Wheres 
forethe line A D isa firft refidual line. And tn like maner may ye finde ont a feconda third, 
a fourth,a fift,and a fixt refiduall line, if ye take for eche a binomeall line of the [ame order. 
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>i Lfafuperficies be contayned vnder a rationall line éo--a firft refiduall line: 
the line which contayneth in power that fuperfities is arefiduall line: >*= 


SET 


'V ppofe that there be a rectangle [uperficies A B contayned under à rational line, 
[AC anda firft refiduallline A-D-F hen I fay that the line which contayneth it 
power the fuperficies A Bis a refiduall line. For forafmuch as AD is a firft re- 
eee fiduall bne let the line ioyned vato it be D G (by the line woyned unto it veder 
ad fuca aline as T. : : l 
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G D are rationall 
comefurable in pow. | 
er only, & the whole 
line AG is comen- 


firablein length to a cen Nes ole 
the rationall line A P nul" ae R o> lt N em , 
ag age ee ae Be ah woe Lote as 


is in power more ther the line GD by the (quare of aline commenfurable in length unto 
AG, by the definition of a firf? refiduall line. Deuide the. line. G D inte tivo equal partes in 
she poynt B. And vponthe line G apply a parallelogramme equall to the fquare of the line 
EG and wanting in figire by a fquare,and let the fayd parallelogramme be that which is co~ 
tayned vader the lines AF and FG Wherefore theline A Fis commenfurable in length to 
the line E G (bythe 17 of the tenth). And by the poyntes E,¥ and G,draw vato theline A C 
thife parallel lines EH,F Land G K. And make perfect the parallelgrame AK. And for- 
as much asthe line AF is commenfurable in length to the line FG, therefore alfo the whole 
line A G is commenfurable in leneth to either of. thé lines AF and F G (by the 1s. of the 
teath) But the line A Gis commenfurable in leneth tothe line AC. Wherefore either of 
the linis AF and Ẹ G is commenfurable in length.t0 the line AC Bub the line A C isra: 
dionall wherefore either of the lines A F and F G is alfo yationall -Wherefore (by the 1.9. of 
the tenth ) either of the parallelogramines A Land FK is alfo'rationall. And ford{much as 
the line D EFs compnefurable in length to the line EG therfore alfo (by the 15.of the tenth) 
the line DG is commenfurable in length to either of the lines DE and EG‘: But the line. 
D G is rational wherefore either of the lines D Edad E G is rationall; and the felfe fame 
tiae D G is inconznvenfurable in length to the line A C(by the definition of a ‘firfivefiduall 
dine or by the 13. ofthe tenth )< Far the line D Gis incemmenfurable in Length to the line 
AG, which line A Gts comenfiirableiv length to the line A C: wher fare either of the lines 
DEad EG 5 rationall and incommen[urable id'length'to the line AC. Wherefore ( by 
the 21.0f the tenth either of thefe parallelogrammes DH and EK is mediall .Vntothe da 
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rallelogramme A T let the [quare L M beequall and vnto the parallelegramme FK let the diall, 


. Jaare N X be equal being taken umay from the [quare M;and haningthe angle LOM 
common to them both. (And to doo this there muft be founde out the meane proportionall be- 
gwere the lines ET and E G . Eog the fquarc of themeane proportionallis equall to the pa- 
rallelogramme comtayned under the lines F Vand FG. And from the line L'O cut of a line 
equall to the meane proportionallfo founde out, and deferibe the [quare thereof): Wherefore 
both the fquaresL Mand NX are about one and the felfe [ame diameter (by the 26. of the 
Sage? l O04. firth 


Second part of 
the conflrute 
tione 


Second part of 
the demonfira 
Ethe 


` ramme ¥ K.Wher- 


ane 


Wy 


EN Se n 


onely iine that 
"we fought & 
confidere 


& 
ann 


AL ThetenthBooke = ` 


fixth)let their diameter be O R and defiribe the figureas itis Dere fet forth è Now then for- 


afmuch as the parallelogramme contayned under the lines AF & €G is equal to the [quare 
of the line E.G, therefore( by the 17.0f the fixth) as the line AF is fo the lineEG., fors the 
line E G tothe line F G.But as the line AF is to the line EG , fois the parallelogramme 
AI tothe parallelo- ) l 
grammeEK. And : 
asthe lineEGisto >. 
the line EG, fois. 

theparallelogramme _ 
E K tothe parallelo> — 


Sore betwene the pa- 
grammes A I and 
BLK the parallelo- 
gramme EK is the ; ' 
meane proportional. i J J 
But (by the fecond part of the affumpt going Lefore the s4. of the tenth betwene the fquares 
LM andN X the parallelogramme M N és the meane proportionall. And unto the paral- 
lelogramme AV is equall the [quare LM , and unto the parallelogramme FK is equall the 


Square NX by construction Wherefore the parallelogramme M Nis equall to the parallelo 


gramme EK (by the 2. affumpt going before the s4. of the tenth) . But the par allelogramme 
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TESS ppofethat AB heafuperfities contained under drationalll:ine AC; and a fë 
4 L Ox) shad refiduall liné A D:. Lhend fay, that the linethat containeth in power the 
See fuperficies AB is afirft mediallreftduall line. For let the line ioyned totheline 
BAA 


AD be D G Wherefore the lines AG and G D are ratiðnall commenfurable 
in power onely.,-anad the“ iaa Godet, e mts 


linethatisioyned to the. “~~ RS tiga 
refidual line, namely, the I DET Euhs UE geran oi 
line DG is comenfura- = 3 F Foe wah hs A i, 
ble in length to thevati- as A aa A 
onall line AC :`and the xi a | 


line AG is in power 
more then the lize DG, 
by the-{quare of a line |, 
comen{urable in length y a 
totheline AG. Denide d ~ SB AE ae 
the line.D Ginto twoe- ev i ss cos anon EL = “a 
squall partes in the point -E And vnto the line AG apply a parallelogramme equall to the 
fourth part of the {quare of the line D.G, that is; equall to the [quare of the line EG sand 
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‘wanting in figure by a [quire and let that parallelocramme be that which is contained una ~ ` 
EOE ON AG g 


der the lines A F.and FG. Wherefore (by the t7.of the tenth ) the line A F is conimen{ura- 
ble in length tothe. line FG. And by the pointes E,F,and G, déaw vatothe line A C thefe 
parallelllines EH, FI, and GK : and forafmuch as the line A F is comenfurable in length 

to theline F G, therefore the whole line AG is commenfurable in length to either of thefe 
‘tines AF and FG. But the line AG is rational and incommenfurable in length to the line 


‘rallelogramme E-K wand as the lineE G iste theline'F G, fois the parallélogramme ER ta 
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- betwenethe parallelogrammes AI and F K: and theparallelogramme MX. is alfo the 


pA The tenth Booke ==>: 
the parallelogramme E K: Wherefore the parallelogramme E Kis the meane proportional 


meane proportionall bt- l 
tene the {quares LM aes ha WR la Es Ny rile 
e NX: and the paral- : : - i St peN G: 
lelogramme AI is eguall ` i J y 
tothe fquare LM : and 
the parallelugrame F K 
is:eguall to- the [quare 
NX Wherefore the pa- 
rallelogramme M N is 


Da ii 


gramme EK . But the G B A Ikẹ a 


refiduall line. ; 


-3 4 < 
A y a f yay 


ANII ppofethat AB be a fuperficies contained under a yationall line AC, & a third 
l % RO refiduall line A D .Then 1 fay, that the line which containeth in power the fu- 
$ L perficies AB is a fecond mediall refiduall line . Let the line ioyned unto AD,be 
K ASA DG. Wherefore the lines AG and G D are rationali commenfurable in power 
onely, and neither of the lines AG nor G D is commenfurablein length tothe rationall line 
A C; and the whole line AG is in power more then the line G D, by the fquare of a line com- 
'menfurablé in length to the line AG. Let the rest of the confiruction beas it was in thefor- 
‘mer Propofitions Wherefore the lines A F and F G arecommenfurable in length : andthe 
parallelogratmme A 1 is commenfurable tothe parallelogramme F K . And fora{much as the 


` rable 


Sration, lines AF and F Gare commenfurable in length, therefore the whole line AG 4s commenfu- 


f 
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“rableinlength to either of thefe lines: A F andE:G> Burdhelint.AG isrationall and ii- 
:commenjurablein lengthtothe line AC .Whereforecither.of thefelines AF and F Gisra- 
tionall andincommenfurablein length to the line AC : Wherefore.(bythe.21 of the tenth) 
either of thefeparallelogrammes A Land F K ismediall. Againe,forafmuch as thelive D E 
is commen|urableintength totheline EG, thereforeallothewholeline DG is.commenfu- 
rable in length to either of thefé lines D E-andE.G.Battheline D:G is rational commens 
furable in power on- | ee ee l 


by to the line AC. T pa i sm paai 
Wherfore alfo either Dd aes! 


syed 


of the lines D E and < 
EG is rationalland.. i| 
commenfurable in ` ; 
power.only tothe lint. 
AC . Wherefore ei- 
ther. of thefe Pah} | a i aes K 
eapo iE t e BS iae CA ae 
gaine orafinuch Se . 


pot 


are 


the lines A Gand D G are commen|urable in power onely, therefore they are incommenfuras  - 


Notë. 
Aland kK, 
. me diall, 


i Acte 
D Hand EK, 
medial, 


ble in length:But the line A G is commenfurable in length totheline AF : and the line DG : 


iscommenfurable in length tothe line GE. Wherefore the line AF is incommenfurable iñ 
‘Length tothe line EG: But as the line A F isto the line E G, fois the parallélogramme A Ito 
the parallelogramme E K Wherefore the parallelogramme-A 1 is incommenfirable to the 
parallelogramm EK . Vutothe parallelogramme AI defcribean equall [quare LM + and 
unto the parallelogramme F K defcribe an equail {quare N X : and defcribe the figure as yor 
didin the former Propofition . Now forafmuch as the parallelogramme contained under the 
“lines A Fand F Gis equall to the {quare of the ine E G, therefore as the line A F tis to the 
“line EG, fois the line E G tothe line FG . But asthe line A F is to the line EG, fois the pa- 
rallelogramme A I tothe parallelogram E K : and as the line EG is to the line EG, fos 
 theparallelogramme E K tothe parallelogramme F K . Wherefore as the parallelograme AI 
Fs to the parallelogramme E K, fois the parallelogramme EK tothe parallelogramme FR. 
Wherefore the parallelogranmme E K isthe meane proportionall betwene the parallelogrames 
Aland F;K „Bui the parallelogramme M N is the meane proportional! betwene the {quares 
LM and NX.Whereforetheparallelogramme E K is equall tothe parallelogramme M N. 
Wherefore the whole parallelogramme DK iseguall to the Gnomon VT Z, & to the fquare 


l KN atts i 
AL sncommen+ 
farable 10 E Kg 
Second part of 
the Couklraudise « 


WX: And theparallelogragne:d Kis equallia the [guaris LM and NX Wherefore the ` 


‘of the ling LN Wherefore the line LN containeth in power the {uperficies A B . 1 fay more- 
ouer; thattheline LN is a fecand medial refiduall ine.. For for that as it is proned,the pa- 


rofidue,naznelys theparallelagramme A Bis equatl ro the fquare BS, that is, to the [quare 


The principat l 
line, L N foides 


paleoeranines Land E K are metall thogfre ihe lgnarestbat are equal wato Flam ` 
namely, the fquares of the lines L O_and.O N. are alfo mediall , Wherefore either of thefe 


lines L O.and O N.is mediall And fora[much as the parallelagramme A is * commenfu- 
-zableto the parallelogramme F K, therefore the fqwares that are equall to thems, namely, the 
Squares of the lines LO ando N arealfo commenfirable. Againe, foralmuch asit is proued, 
that the parallelogramme A Lis ncommenfurable tothe parallelogramme E K, therfore the 
quae L Mis incommenfurable to the parallelogramme.M N, that is, the [quare of the line 


i es 


‘LO to the parallelagramme contained under. the lines.LO CON. Wherfore alfo the * line: 


LO isincommenfurable in length to.the line ON; Wherefore the lines LO and ON are 
mediallcommenfurable inpower onely . 1 fay moreouer,that they containe a meatall fuper- 
fisies . For foralmuch as it is proned; that the parallelogramme E K 15 tediall, therefore the 
— 00. iif. parallelogramense 


* Becaufe the. 
lines A Band Fs 
G are proned 
comrzinfurabie 


in length, ` 
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parallelogramme which isequall onto it panely, the parallelogrdmme contained onder-the 
lines LO and O'N. is alfomediall. Whereforethe line LN isa fecond medial refiduall lines, 
and containeth in power the {uperfities A B..Wherefore thé line that containethin.pomer-the; 
Superficies A Bis afecond mediallrefidiall line If therefore a fuperficies he contained under, 
_arationallline and athird refiduall line, theline that containeth in power: that fuperficies;, 


"yu = k 
sok Sete) Ts 


` . 


isa fecond mediali refiduallline.:.which was required to bedemonstrateds xe) v vAN 
SN M ro. heoreme. The 94. Propofition.» se ' a Y 
K l : í =: z AN l T. pay hts way bot is s mE 
Tira a fuperfi cies be arta nder a rationall lyne $ and afonrth refiduall 

| | pne:the lyne which contayneth in power that Juperficies aSa efe hne. ` ~ 

f 2 % V ppofethat re be afuperficies A B contained under a ran DHA Cand 


a fourth vefiduall line A D Then I fay that the line which containeth in pover 
the fuperfictes A B is a lefe line. F or let the line ioyned unto it be DG. Where. 


es 
. 


CA Fore the lines A G and D G ave rational! commenfurable in power only,and the 
line AG is in power more then the line D G,by the [quare of a line incomenfutable in length 
to the line AG, andthe line AG is commenfurable indength tothe line AC, Denide the 
Th line D G into tro equali partes in the point E. And unto the line AG apply.a parallelo- 
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\ Cand wanting infa 4 
va i; > À: gure by alquare,and. A i i ia 
l » det that parallelo- a | 
awian i grame bethat which - | 

is contaynéd vader | o o. 
the lines A F ETT a o 


Da ee A 
Yao? 


G.Wherfore (by the © i 


W O Pi 
18.0f the tenth) the. L 


Tarable p length tos a 
the line F G.Draw by the pointes E,F eG 


The friBpane ELLE Land G K Now forafiinch asthe tine A Gis ational ania commchfurablein length 
ofthe demon- t0theliae A C,therfore the whole parallelogramme A K is (by the tp of the tenth rational. 
{rations “Agane forafinuch as the line D G is incommenfarablein length to.the Wie AG(for if the 

“Wore, “ime D G were commienfurable i 


3 in Ps ee. 


je EA “rallelograinme AI deferibe an equal [quare L Mand wntothe parallelograme FK deftribe 
“Pheftcond - an equall [quare N Xand let the angle LO M be common to both thofefquares: Wherefore 
partefihe ` the [quares L M and N X are about one and the [eife fame diameter. Let their diameter be. 
ae ae a ve = ORjand defcribe the figure. And forafieuch as the parallelograme contained under the lines 
e fecon va : > : 
part of the de~: 
\wronjeration. 
Aa Ya, 


Se" “EG isto theline F G fo isthe parallelogramime E K to the parallelogramme FR. Wherfore 
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- therefore the, parallelo- ` 
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she parallelogr anime E K isthe wicane proportional betwene the parallelogramemes 'AI and “89 aa 
F K : wherfore as it was faid in the former propofitions,the parallelogramine M'N is equal 

to the parallelogramme E K : but the parallelogramme D H is equall to the parallelograme 

E K,and the parallelogrammee CM N to the parallélogramme LX: Wy; herfore the whole pe 
rallelozramme D.K 1s equall to the enomonV T Zand to the fquare N x. Wherfore the rë- > 
fidue,namely, the parallelogranome A B is equall to'thé refidues namely, to the {quare S2 LN (the 
that is tothe [quare of the line LNA fay moreouer that L Nis that irrationallline whichis , hiefe line of 
calied a lefe line For forafmuch as the parallelogramme_A Kis vationall,and isequall to the this theoveme) 
Sqsares of the lines L O and O N,therfore that which is made of the {quares of the lines L Q founde. 

and O N added together is rational. Againe fora(much as the parallelogramme'D K is me- 

diall and isequall to that which is contained under the lines L O and O N twife, therefore 

that which is contained under the lynes L O and ON twife,is alfo mediall. And forafmuch 

as the parallelogramme A 1isincommen{urableto the parallelogramme F K, therefore the 

{quares which are equall unto then ;namely the fauares of the lines LO andO N are incom 

menfurable the one to the other. Wherforethe lines LO and O N-are incommen[urable in 

power auyng that which is made of their [yuares added together rationall, and that which 

ss contained vader them twifermediall whichis commenfurableto that whichis contayned 

under them once Wherfore that which is contained wnder them onceis alfo mediall. Wher 

fore L Nis that irrationall line which is called a lefe line and it containeth in power the fu- 

perficies A b.If therfore a fuperficies be contained vader a rationall line and a fourth refi- 

duall line,the line which containeth in power that fuperficiesisa leffe line : which was re- 

quired to bé deionfirated. Ee & Or nie ey | 
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<- Uf afuperficies be containéd vnderarationall lineand a Sift vefidual line: 


- the line. that cötayneth:in power the fame fuperficies is a line making with 
arationall fuperficiesthe whole fuperficies medial’ =~ 5 

: pS spi “any S agas, SQ a Ue oe S3 Oh, ee yee 6 . 
Vppofe that there be a fuperficies A B contained under a rationall lini AC and 
a fifti refiduall line A D. TEEI fay thatthe line that cõtaineth in power r p fuper= 
ficies AB; is d line making with a rationall fuperficies the whole fuperficies, me- 


SSS) diall. For unto the line A D let the Line D G be ioyned, which fhal be come[ura-. 
ble ia legth to the rational Lne.d C, And let the refl ofthe conflructio be asin the propofition. 
next going before. And forafmuch as the line AG is incomenurablein légth to the line AC Demontre- 


w 


and they are both rationall,therfore the parallelograme A K is medial. A igaine forafmuch as tione 


\e 


thelineD Gis rational i ; me 
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gramme D K ts ratio- 
wall: Vato the paralleli- ` 
gramme AI deferibe an 
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ing before fo alfo.in this may we proue that the line LN containeth in power. the fuperficies 
AB. Lfay moreouey.that that line LN isa line making with-a rationall {uperficies the 
whole fuperficies mediall. For forafmuch as the parailelogramme A K is mediall, therefore 
shat which ts equall vnto it namely,that which is made of the fqnares of the lines LO and 
O.N added together is alfo mediallx Againe forafmuch as the parallelogramuse D K is ras 
stiopall therfore that which is equall unto it namely that which is contained under the lines 


| ZO and O.N tmifeisaifo, vationall, «And forafmuch asthe line A F is. incommenfurable 


` ţa length to the line E Gstherfore(by the 1 ofthe fixt,ey 10.0f the tenth) theparallelograme 


* Alis incommenlurable tothe parallelogramme F K wherfore alfo the [quare of the lyne L 


ot 


` Ò is incommenfurable to the {quare of the line. N.Wherfore the lines L O-and Q N arein- 


comimen|urable in power haiing that which ismade of their{quares added together medi- 
all and that which is coutayned under them twife rationali: Wherforethe line LN is, that 
irrational line which iscalled alyne making with a rationall fuperficies the whole fuperfi- 
cres ppedialland i costaynethin power the fuperficies A B.Wherfore theline.contayning in 
power the fuperjicigs AB, 45 a line making with a rationall fuperficies the whole fuperficies 
medial. If therfore.afuperficies becontayned under arationall lyne €x a fift refiduall line, 
the line that contayneth in power the [ame [uperficies, is a, line makyng with a rationall fu- 
perfis sthe inboleuperficies nzediall i Péichwas required. to be.proved...’ coy 
rate. ay 


yer” 


may das wits 
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1f a fuperficies be contayned “ynder a rationall line anda fixth vefiduall 

line the line which contayneth in power the fame _fuperficies is a line mae 
King witha mediall faperfactes the whole friperficies medial. 


dah Kppofe that B be afuperficiercomtayned vader a rational line A C, Ga fixt 
refidyallline AD Theat {aj that the line whichcontayneth:in power the fu- 
NA perficses AB; ts aline making with a medial faperjicies the whole uperficies me- 
Wde diall. For unio the line A D let theline DG Leioyned. And let the rešt be as in 
the le tn oe suite Aa rs 
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as the lines A G and "S ea eee 


A Care rational commenfurable in power onely , therefore the parallelogramme AK is mes 
diall,and in like maner the parallelogramme D K is mediall . Now forafmuth as the-lines 
AG andGD are mee in power onely , therefore they are incommenfurable in 
length the one to the other.But asthe line AG isto the line GD , fois the parallelogramme 
AK tothe parallelogramme D K , therefore the parallelogramme AK is aconomenfurable 
tothe parallelogramme D K.Deférile the like figure that was de[tribed in the former propôs 
Jfitions,and we may in like fort proue that the line LN contayneth in power the fuperficies 
A B.I fay moreouer that it isaline making w th a medial fuperficies the whole fuperficies 
i: - l i medialt 
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wediall For the parallelogram AKis mediall wherefore that whichis equal unto it, names 
by,that which is made of the {qirarés of the lines L Ound 0 N added together is alfo medial. 
And foralmuch as the paratlelogramme D K is mediall, therefore that which is equall unto 


it, namely that which ts contayned under the lines LO and ON twife is alfo mediall : And 
forafmuch as the parallogramme AK is incomienfurable-to the parallelogramme D K, - 


therefore the [quares of the lines LO ando N arèiñcommenfurable to that which is conta» 
ned under the limes LO and O N twife. And forafmuch asthe parallelogramme A Tis ine 


commenfurable to the parallelogransme F K there} ore alforke [quare of the line L 0 isin- 
commenfuratle te the {quare of the line 0 N Wherefore the lines L O and O N are incom- 
imenfurablein power hauingthat which is made of the fquares of the lines LO and O N me- 
Gall, and that which is contayned under them twifemediall, and moreouer that whith ts 
made of the [quares of them is incensmenfurable to that which-is contayned under thems 
twife Wherfore the line L Nis that irrationall line which is called a line making with a me: 


diali fuperficies the whole fuperficies mediall,and tt contayneth in power the fuperfictes A Be 


Wherefore the line which contayneth in power the {uperfictes A Bis a line making with a me- 
diall [uperficies the whole [uperficies mediall . If therefore a fuperficies be contayned under a 
ratienall line and a fixth refiduall line, the line which contayneth in power the fame fuperfrs 
ciesis a line making which a mediall [uperficies the whole fuperficies mediall. which wasre- 
quired to be dewzonftrated. ‘ i . 
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[quare of a refiduall line applyed vnto a rationall line , maketh the 
breadth or other fide a firft refiduall line. 


ae 4 ppofethat AB bea refiduall line, and 
ASF let C D bea rationall line. And unto the 
BON lite C D apply the parallelogramme C E PET 
equallto the fquare of the line A Band making the 


breadth the tine € F . Then Lfay that the line CF | | | 


is a firfi refiduall live . For unto. the line A B let the 
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B g 
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line couenieutly ioyned be [uppofed to be B.G(which 
fetfe lineis alfo called a line zoyned, as we declared 
in the end of the 7.9. propofition ) . Wherefore.the 
lines AG and G Bare rationall commenf{urable in 
power onely,. And unto the line C D apply thepa-. 
rallelogramme C H equallto the{quare of the line 
A G,and unto the line K H (which is equall to the line C D) apply the parallelogramme K L 
equall to the fquare of the line BG.Wherfore the whole parallelogramme C Lis equall to the 
Squares of the lines AG and G B.And the parallelogramme C E is equall to the {quare of the 
line A B,wherefore the parallelogrammnze remayning , namely the parallelogramme F Lis e- 
guall to thatwhichis contayned under the lines AG and G B twife, For ( by the 7. of the fe- 
cond the [quares of the lines AG and G B are eduall tothat whichis contayned under the 
lines AG & G Btonfe,and to the fqriare of the line A B.Denide the line F M into two equall 
partes in the point N.And cy the poynt N draw vntothelineC Da parallell line N X Wher- 
Sore either of the parallelogrammes F Xand. NL is equallto that which is contayned va~ 
der the lines A Gand G B once. And foralmuch as the fqnares of the lines AG and GB are 
rationall , vite which (quares the parallelogramine CL 1s eguali, therefore tne parallelo- 
gramme CL alfois rational : wherefore the line G M isrationall and* conrmenfurable in 
i length 
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length to the line C Dc Agayne forafmuch as that which is contayned under the lines A G, 
and G B twife, is ** mediall, therefore the parallelogrammuze equall unto it, namely the, 
paraltelogramme F L is alfo mediali „Wherefore the line EM 7s rationall and” incommen-. 
furablein length tothe line C D And forafmuch as the {quares of the lines AG and GB 
are rationall, and thatwhich is contayned wader the lines A G and G B twife , is mediull, 
therefore the {quares of the lines A Gand GB are incomenfurableto that which is contay-, 
ned under the lines AG and GB twife But unto the {quares of the lines A G and G B is 
equallthe parallelogramme.C L,and to that which is contayned under the lines A G and 
G Bowife is equall the parallelogranume F Liwherefore the parallelogramine C L is incoma 
menfurableto the parallelogramme ¥ L . Wherefore alfo the line CM is incommenfurable, 
in length to the line E Mand they are both rationall. Wherefore the lines CM and F M are 
rationall commenfurablein power onely-and therefore the line C F is a refiduall line (by the. 
73.0f the tenth). I fay weoreouer that itis afirft refiduall line. For forafimuch as that whith. 
is contayned vader thelines AG and G Bis the i 
meane proportionall betwene the fquares of the lines 
A Gand G B(by the alfumpt come before the 54. 
of the tenth). And vnto the [quare of the line AG 
is egitall the parallelagramme C H, and vato that 
whichis contayned under the lines AG and GB 
isequall the parallelogramme N L , and unto the 
[auare of the line G B is equall the parallelograme 
KL. Wherefore the parallelagramme N L isthe 
megane proportionall betwene the parallelogrammes — ; | 
CH and KL. Wherefore as CHis toN L , fois <> po s 
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CK tothe line NM Gas N ListoK L, fois the 


` line N M to the line K M Wherfore as the line C K is to the line NM , fois thé lineN M 


to the line X M.Wherfore the parallelogramme contayned under the lines C Kand K M is 
eguallto the fynare of the line N M,thatåisto the fourth part of the [quare of the line E M. 
And forafmuch as the fquare of the line A G is commenfurableto the fqaare of the line GB, 


_ therefore the parallelogramme C H is comenfurable to the parallelogramme X L . But as 


C Histo K L,fois the line CK to the line X M : wherefore the line C K is commenfura- 
ble in length to the line X M Wherefore ( by the 17 .of the tenth ) the line C M is in power 
more then the line E M by the [quare of aline commenfurable in length to the line C M.But 
the line C M is commenfurahle in lengthto the rationall line C D. Wherefore the line C F 
is afiirft refiduall line . Wherefore the [quare of a vefiduall line applyed unto a rationall 
line maketh the breadth or other fide a first refiduall line : which was required to be demon- 
strated, - ; 
Pa 7 i 


g Ther: Theoreme. © ` The g8. Propofition. 


yo T he [quare of a firft mediall refiduall line applied to a rationall line, mae 
> keth the breadth or other fide a fecond refiduall line. 


Ae V ppofe that A B bea fir? mediallrefidual line,and let C D bea rationall line And 

SS unto the line C D apply the parallelogramme C E equall tothe fquare of the lyne 
& A Band making in breadth the line C F.T hen I fay that the line C F is a fecond 

p i , : > refiduall 


; of Euclides Elementes. 
vefiduall line. Fov-unto the: Lite AB, let the hne 0 
coneniently ioyned be fuppofed to be B G. Where- 

fore the lines A.G and B Gare mediall commen- ° 

furable in power onely comprehending a,rationall — 

fuperficies And unto the line C D apply the ji 
rallelogramme CH equal tothe [quare of the line — 
A Gand making in bredth the lineC K, and un- 
the line K H (which is equall to the line C D) ap- 

ply the parallelogramme K L equall to the fquare. 

of the line G B and making in breadth the line K ie 3 | ni 4 
‘M.Wherfore thewhole parallelogrammeC Lise- D St rial 
quall to both the fquares of the lines AG and G We i 
B which are medzall & commenfurable the one to the other. Wherfore the paralielograrsmes 
CH and K L aremediall and commenfurable the one to the other Wherfore(by ihe 15.0f. the 
tenth) the wholeparallelogramme C L is commenfurable to esther of thefe parallelogr arenes 
CH and K L.Wherfore (by the corollary of the 23 of the tenth) the whole parallelogrammme 
C Lis alfo mediall. Wherefore (by the 22.0f the tenth) the line CM is rationall and incors- 
menfurable in length to the line C D And forafmuch asthe parallelogramme C Lis equal 
to the {quares of the lines A G and G B: andthe {quares of the lines AG andG B are equall 
to that which is cotained under the lines AG and G B twife, together with the [guare of the 
line A B (by the 7 ofthe fecond): and unto the {quare of the line A Bisequall the parallelo: 
gramme C E.Wherfore the refidue namely, that which is contained under the lines AG and 
G B twife,isequalto therefidue,namely,to the parallelogrameF L. But that which is contai- 
wed under the lines. A G Cy G B twife is rational. Wherfore the parallelogramme F L is alfa 

` Fationall Wherfore the line F M is rationall and conienfurable in length to the line C D (by 
“the 20.0f the tenth.) Now forafisuch as the parallélogramme C Lis medial, and the paral- 

lelogramme F Lis rational,therfore they are icomen{urable the one to the other Wherfore 

-alfo the lyne C M is incommen{urablein lencthto she lyne E M,and they are both rationalt. 
Wherfore the line CF isa refiduallline.1 fay mortouer that it is a fecond refiduall iyne. For 
“denide the line F M into two equall partes in the point N, from which point draw unto the 

bine C D a parallel line NX. Wherfore either of thefe parallelogrammes F X and N Lis e- 

“gall to the parallelogramme contained under the lines A G de B, And forafiuch as the 
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“the [quares of thelines A G and BGs herefore the parallelogramme N L isthe meane pro- 
portional betwene the parallelogrammesC H and K L: But as C Histo N L, fois the lige C 
>K to the line NM and as N Listo K L,fois the line N Mto the line K MW herfore as the 
tine C K is to the lyne N M fois the lyne N M to the line K MWherfore the parallelograme 
“comtayned under thelines C K and K M is equall to the {quare of the line NM, that is, to 
“the fourth part of the [guare of the lyne F M.But the parallelogramme C His commen|ur aa 
‘Ble to the parallelogramme K L.Wherfore alfothelyneC K is commenfurablein length to 
“thelyne K M.Wherfore (by the 17. of the tenth) the line C M is in power more then the line 
“FM, by the fquare of a line commenfurable in length to the line CM. And theline E Ot 
“which ts the line conueniently ioyned,iscommenfurable in length to the rationall Lyne CD. 
Wherfore the lint C F isa fecond refiduatllyne. Wherfore the fquaré of a frs mediall reff 
dualline applied to a rationallline,maketh the breadth or other fide a fecond refiduall lines 
which was required to be prosedi > > TERN: Ce © f 


“parallelogramme contained under the lines AG and G B is themeane proportional beiwene ... 
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maketh the breadth or other fidea third refiduall line, .-° 88s 
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ihcommenfurable in length to the rationallline A Aiae 
CD.Andeither ofthe paralleloeransmes FX and ~ at a i a 
NL és equall to thar which is contain Cite Soon 

the lines AGandG B. But that whichiscontay-- 
zed vader the ines AG. & G B is mediall. Wher- hie 
fore that which is contained under the lines AG. | 
and G B tife is allo mediall. Wherfore the whole. \) 
parallelogrannne FL isalfo medzall Wherefore >} 
the line F M is rationall and ticommenfurable |. 
iri length tothe line CD . Andforafmeuch asthe. D; 
lines AG dad GB areincemenfurablein length, 
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therefore alfo the [quare of she ling AG is incormmen{urable tothe pavallelogramme comtay. 


ined onder the lims AG and GB. Bugeunio the (suare of theling AG are commen|urable 
ihe[quares of the lines A G and G B: and vnto the parallelogramme contained under the 
lines A Gand G B, is commen{urable that which is contained under thelines AG and G.B 
tmife : Wherefore the [quares of the lives AG and G B are incommenfurable to, that which 
as contained under the lines AG and G Biwife . Wherefore the parallelogrammes which are 


-egaal upto them,nanieh,ihe parallelogrémmes C L and F L are incommenfurable theone 


tothe other Whereforealfo the lige C M is incommenfurable in length tothe line F.M-and 
they are both rationall . Wherefore the line CF is arefiduallline. 1 fay imore ower, th abies 
a third refiduall line. For foralmuch as the {quare-of-the.line.A G, that is, the paralleld- 
gramme C H is coinmenfurable 40 the [quare of the line B Gythat is, totheparallelogramme 
KL, thereforetheline CK is corto [erable in lengsh to the line KM Andin like fort ds 


Sea eh Loran a ee eg my Cae, FY ee F ; : ais i 
inthe former Propofitivr, [4 alfa inthis may we proue, that the parallelogrammpe contayned 
"wader the lines CK and K M, is equall ta the [quare of the lime N M; that is, to the fourth 
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| part of the (quare of theline FM Wher cfore the line C Misin power more.then.the line 


E M, by the quare of a line coninienfurable im length ta theline. CM + aad neither ofthe 
lines GM nor EM ss commenfir able sn length tothe rationali line, CD u Wherefore she 
line C F is a third refidual line Wherfore the [quart of a fecond medial refidual line applied 

cadth or other fide a third refiduall line « which wasse- 
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gro a rationall line, maketh the breadth 
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The fquare of a lefe line applied vnto a rationall line maketh the breadth 
: or other fide a fourth refiduall line, 


Suppofe 


of Euclidés Elements. Fol.299. 


& vppofethat AB be a lefe line,and le CD bea rational line And nto the line 
SF G D apply the parallelogramme C E ëguäll to the fqmareog ihe live A B; ana faz 
ING king in breadth the linec FT heñ T fay,thatthe line CF is a fourth refiduall line. 
unto the line AB let the line conueniently-toyned befuppofëdto be BG. Wherefore the 
lines AG & G B areincommenfurable in power ;hauing that which is made of: their {qitares 
added together rattonall, and that which ts contained under thems mediall . And let the rest 
of the conftrnthion be as in the Propofitions going before. Wherefore the whole paralelos 
gramme C Lis rationall Wherefore the lipe G M5s. « a a Perens 
is alfi rationall, and commenfurable in length to.\* g - 88 
the line C D.. And foralmuch as that whichisconz images 
tained under the lines AG and GB twifeis medi => 
- all, therefore the parallelogramme which is eqapalls°o\> = 
unto it namely; the parallelogrammeF L,isal[o =]: 
“medialt Wherefore the line FM is rationalland\ \ 
incommenfurableinlength'to the line CD’. Bats | 
the line.C-M. is commenfirableinleneth tothe | 
line CD’. Wherefore (by the'13.0f the tenth)-the ` 
line CMisincommen|trablein length to theline © `g 
F.M.:.and they ave both rationali: Wherefore the ~ 
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lines CM and. F M arévationall commen[urable in power önely Wherefore the line C F is 
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dP ppofethat A B be a line makingw 
NSF medialand let C D be a rationali linewAad vito theliné GD apply the parallelo- 
[IEE gramine C E equall to the [quare of theline A Band making in breadth the line C 
F. Thee I fay that the line C Fis a fft refidwall Wine. For unto the line A B let the line con- 


weniently ioyned be fuppofed to be B G. Wherfure thelines 4 GandG B are incommen{ura-. 


ble in power haning that which is made of their: fquares added ‘together mediall, and that 
whichis contained under them rationall. Let the reft of the confiruttion be in this as it was 
` in the former propofitions Wherfore the whole parallelocramme CLis medial. Wherefore 
the line C M is rational and incommenfurable in length to the line C D.And either of the 
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connotea bel quare of 4 gne making with arationall fuperficies the whole fupera 
e maketh the breadth or other fide. 
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perallelogramme F X & NL is vationall Wher. - Ti ee ee 
fore the whole parallelogramme.F.\L is alforatio- l JES k a 


nall conmenfurable in power onely Wherforethe ARPA AL: xX. AL 
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is a fift refidual line. For we may in like fort proue,thatthe parallelograme contained under 
thelinesC K and K M, is equallto the [qare ofthe line N M, that is, tothe fourth part of 
the [quare of the yne F M.And foralmuchas the{quareof theline AG, thatis,theparale 
lelogramme C H is tacommenfurable to the{quareoftheline BG ;that is to the parallelo 
gramme K L,therfore the line C K ts incommsenfurable in length tothe line K M Wherfore 
(by the 18.0f the tenth) theline CM isin power more then the line F-M,by.the:fquare of a 
dine incommenfurable in length tothe lineC-M. And the tineconuéniently ioyned, namely, 
the line F Mis commenfurakle in lengthto the rationall lineG D.Wherforethe line CF is 


— afiftrefidiallline Wherfore the line C Fis afift refiduall line Wherfore the {quare of aline 


making with arationall fuperficies the whole {uperficies medial, » applied vntoarational line 


maketh the breadth or other fide a fifi refiduall lyne:which mas required to be demonftrated. 
© gThe 18T heoreme. The 102: Propofition. >* 


The fquare of è lyne making with a mediall fuperficies the whole Juperfia 
cies mediall applied to a rationall line maketh the breadth or other fide,a 
> fixt refiduall line, Sis Y an 


Vppofethat AB be a line making with a mediall fuperficies, the whole {uperficies 
mediall,and let C D bea rationall line. And unto the line C D apply the paral- 
KO Se lelogramme C E equalltothe fauare of the line AB and making in breadth 
IC LN the line C F.Then I fay thatthe line C F isa fixtrefidual line. Er unto the line 
AB let the line conuensently ioyned be E G. Wherfore the lines A G and B G' ave incommen- 
fweablein power hauing that which is made of their fanares added together mediall; cy that 
which is contained under them medial, and moreoner that which is made of their [quares 
added together is incommen[urabletothat which © 75 > pn 

is contained under them.Let the rest of the con- £ OTW MA A 
Jiručtion beinthis, asit wasin the propofitios goo c 
ing before. Wherfore the whole parallelogramme ` 
Ç Lis mediall, (for itis equall to, that whichis 
made of the [quares of the lincs A G éx G:Biadded 
together which is fuppofed to be mediall) Where- 
fore the line C M is rationall and incommenfúra»: 
blein length tothe lineC D : andin likemanner 
the parallelogramme F L is mediall Wherfore al- 
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ialength tothe line C D.And forafmuch as that — 


of Euclides Elementes. Fol.00. 

which is made of the fquares of the lines AG and GB added together, is iicommenfurable 
to that which is contained under the lines AG and G B twife, therefore the parallelogrames 
equall to themm,nareely the parallelogrammes C Land F Lare incommen{urable the one to 
the other Wherfore alfo the lines C M and F M are incommenfurable inlength,and they are 
both rational Wherfere they are rationall comenfurable in power only Wherfore the line C F 
‘isa refiduall line T fay morcouer that itis afixt refiduall line Let theref of the demonftra- 
tion be as it was in the former propofitions. And forafmuch asthe lines AG and BG are in- 
commen|urable in power therfore their (quares,thatis, the parallelogrammes which are e- 
quall unto them,namely the parallelogrammes C H and K L aveincommenfurable the one 
to the other Wherfore alfo the line C K isincommenfurablein length to the line K M.Wher- 
fove(by the 18 of thetenth)the line CM isin power more then the line F M by the [quare of 
a line incommenfurable in length tothe line C M: And neither of the lines C M nor F'M is 
commenfurable in length tothe rational! line C D Wherfore the line CF is a fixt refiduall 
line Wherfore the {quare of a line making with a medial {uperficies the whole fuperficies me- 
diall applied to a rationall line,maketh the breadth or other fide a fixt refiduall line : which 
was required to be demonftrated. 
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A line commenfurable in length to arefiduall line:is it felfe alfo a refiduall 
line of the felfe fame order. | 


UV ppofe that A B be arefiduall ine, unto which let the line CD be commen|u- 
rableinlength .T hen I fay, that the line C D is alfo a refiduall line, and of the 
YA || felfe fame order of refiduall lines that the line AB is . For forafmuch as the 
PAPIA : ; : , i j 
SONG line AB is arefiduall line, let the line conneniently ioyned vnto it be fuppofed 
tobe B E .Wherefore the lines A Eand B E arera- 


tionall commenfurablein power onely . As the line A___® E 
A Bistothe line C D, fo (by the r2. of the fixt) let . 


the line B E beto the line D E. Wherefore (bythe © D F 
12.0f the fifi ) as one of the antecedentes is to. one of 
the confequentes, fo ave all the antecedentes to all 
the confequentes Wherefore as the line A B is to the 
line C D, fo isthe whole line AE tothe whole line C F and the line BE tothe line D F. 
Wherefore (by the ro of the tenth) the line A E is commenfurable in length tothe line CF, 
and the line B E tothe line D F . But theline A E is rationall. Wherefore the line G F is alfo 
rational . Andin like fort theline D F is rational, for that the line BE, to whom itis 
courmenfurable, is alfo rational. And for that as the line B E is tothe line A E, fois the line 
D F totheline C F . But the lines BE and AE are commenfurable in power onely : Where- 
fore the linesC D and D F are commenfurable in power onely . Wherefore the line CD isa 
vefidnall lide . 1 ay moreouer, that it is avrefiduall line of the felfe fame order that the line 
AB is. For for that aswe hane before faid, astheline AE is tothe line F, fo is the line 
B E tothe line D F, therefore alternately, as the line A Eis tothe line B E, fois theline CF 
tothe line D F . But the line A E isin power more then the line E B, either by the {quare of 
a line commenfurable in length tothe line A E, or bythe {quare of a line incommenfurable 
in length tothe line AE If AE bein power more then B E, by the fquare of a line com- 
menfurable in length to A E, thenthe line C F fhall alfo (by the 14.of the tenth) be in power 
more then the line DF, by the fquare of a line commen{urablein length tothe live CF, and 
Soif the line AE be conmenfurablein length to the rationali line put forafmuch as the line 
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A E is commen|urablein length tothe line CF, therefore ( by the 12. of the tenth) the line 
CF fhall alfo be commenfurable in length to the fame rationall line. Wherefore either of the 


_ fines AB and C D isa first refiduall line . And ifthe line BE be commenfurable in length 


te therationall line put, forafmuch as the line BE is commen[wrable in length tothe line 
D F, therefore the line D F fhall alfo be commenfurablein length to the rationall line put s 


_ andtheneither of the lines ABandCDisa fecond refiduall line. And if neither of the lines 


AE nor BE be commenfurablein length to thera- 


tionall line put, then neither of the lines CF nor A  » a; 
D F fhall be commen{urable in length to the fame . 
rationallline (by the 13.0ftheteth). And foeithr c » E 


of the lines AB cy C D is a third refiduall line. But 
ifthe line A E be iwpower more the the line B E, by 
the fauare of alive cacomenf{urablein length tothe i am 
line A E ,thelineC F fhallin like fort (by the r4.0f the tenth) be in power more then the line 
D F, by the {quare of a line incommenfurable in length to the line C F : and then if the line 
AE be commenturable in length to the rationall line, the line CF fhall alfo in like fort be 
commenfurable in length tothe fame rationall line : and fo either of the lines AB and C D 
isa fourth refiduall line, Andif the line B E be comé{urable in légth to the rationalltine, the 
lige D F [hallatfo be comen{urable in legth to the fame line:and foeither of thelines AB G 
CD isafiftretiduall line. Andif neither of the lines AE nor BE be commenfuratlein 
length tothe vationall line,in Lke fort neither of the lines C F nor D F fhall be comenfurable 
in lieth to the fame rational line And fo either of the lines AB  C D isa fixt refidual line. 
Whereforethe line C Disa refiduall line of the felfe fame order that the line A Bis . A line 
therfore commenfurable in length to a refiduall line, is it felfe alfo a refiduall line of the felfe 
Jame order «which was required to be proued. 


' As before touching binomiall lines, fo alfo touching refiduall lines, this.is to be 
‘noted, that a line commenfurable in length toa refiduall line, is alwayes a refiduall line 
of the felfe fame order that the refiduall line is,ynto whom itis cOmenfurable , as hath 
before in this 103 .propofitid bene proued. But ifa line be comenfurable in power-only 
toarefiduallline,then followeth it not, yeait is impoffible, that that line fhould bea 
refiduall of the felffame order that the refidual line, is vnto whom it is commenfurable 
in power onely . Howbeit thofe two lines fhall of neceflitie be both either of the. three 
firftorders of refiduall lines,or of the three laft orders : whichis not hard to proue, if 
ye marke diligently the former demonftration, and that which was fpoken of binomi- 
all lines as touching this matter. 
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A line commenfurable to a mediall refiduall line is it felfe alfo a hedt res. 
fiduall line and of the felfe fame order. $ 


SEN] V ppofe that AB be amediall refiduall line, vntowhome let the line C D be 
commenfurable in length and in power,or in power onely.T hen 1 fay that C D 
> J4 és alfo a mediallrefiduall line,anal of the felfe fame order. For forafmuch as the 
SELAN line A Bis amediall refiduall line , let the line conneniently ioyned unto it be 
BE: wherefore the lines AE and BE are mediall com- 4 2 B 
menfurable in power onei . As A BistoC D, foby th mmmn 
2.0f the fixth ) let BE betoDE . Andin like fortasina p >e 
the former fo alfo in this may we prove, that the line A E 
is commenfurable in length and in power or in power one- 


hy pate 


of Euclides Elementes. ~ Fol.301 


fy unto the line © F e the line B Eto the line DE Wherefore ( ly the 23. of thetenth the 
line C F is a mediall line, and the line D F is alfo a mediall line , for that it 1s commenfura- 
ble tothe mediall line BE . Andin like fort the lines C F and D F are commenfurablein 
power onely: for that they haue the feife fame proportio the one to the cther that the lines A E 
and EB haue,which are commen{urable in power onely:Wherefore the line C Dis amediall 
refiduall line.I fay moreoner that it is of the felfe fame order that the line A Bis.For for that 
as the line A Eis tothe line BE, fois the line C F to the line D F . But as the line A E is to 
the line BE, fo is the [quare of the lize AE to the parallelogramme contayned under the 
lines A E and BE (Ly the first of the fixth) : and asthe line CE is tothe line DF , fois the 
[quare of the line CF tothe parallelograimme contayned under the lines C Fand DF. 


Wherefore as the [quare of the line A E is to the parallelogramme contayned under the lines: 


AE and BE, fois the [quare of the line C F to the parallelogramme contayned under the 
lines C F and D E Wherefore alternately as the [quare of the line A Eis to the fquare of the 
line C F fo is the parallelogramme contayned under the lines A E and B E,to the parallelo- 
gramme contained under the ines CE and D F. But the [quare of the line A E is commen- 
furableto the fquare of the line C F (for the line AE is commenfurable tothe line C F). 
Wherefore alfo the parallelogramme contayned under the lines A E and BE, is commenfa- 
rableto the parallelogramme contayned vider the lines C F and D F . Wherefore if the pa- 
vallelogramme contayned under the lines AE and EB be rationall , the parallelogramme 
alfo contayned under the lines C F and FE D fhall be rationall. And then either of the lines 
ABandC Disa first mediall refiduall lize . But if the parallelogramme contayned under 
she lines A E and BE be mediall,the parailelogramme alfo comtayned under the lines C F 
and E D fhall be alfo mediall( by the corollary of the 23 of the teth) zand fo either of the lines 
ABandC Disa fecond mediallrefiduall line Wherefore the line CD is amediallrefidu- 
all line of the [eife fame order that the line A Bis. A line therefore commenfurable to ame- 
diall refiduall line,is it felfe alfo a mediallrefiduall line of the [eife fame order. which was re- 
quired to be demonftrated.- ` A 


This Theoreme is ynderftanded generally, that whether aline be commenfurable’ 


in length & in power,or in power onely to a medial! refiduall line, itis it felfe alfo a me- 
diall refiduall line,and of the felfe fame order, which thing alfo is to be ynderftanded of 
the three Theoremes which follow. “i 


An other demonftration after Campane. 


Suppofe that be a mediall refiduallline, vnto 
whome let the line Z be commenfurable in Jength,or in A 
power onely. AndtakearationalllineC D,vntowhich *° 
apply the parallelogramme C Z equall to the fquareof B 
the line-4,and ynto the line FE ( whichis equalltothe $ 
line C D ) apply the parallelogramme FG eqnall to the | 
{quare of the line B . Now then the parallelogrammes | 
CE and FG fhall be commenfurable , for that the lines 
,B are commen{urable in power: wherefore by the x. 
of the fixth and 10. of this booke,the lines D Zand FG. 
are commenfurable in length . Now then if 4 be a firit 
mediall refiduall line , then is the line D Za fecond refi- 
duall line by the 98.of this booke : and ifthe line bea 
fecond mediall refiduall line,then is the line D ga third 
refiduall line by the 99.of this booke.Butif D E bea fe- 
cond refiduall line , G Ealfo fhall bea fecond refiduall 
line( by the 103 of this boke) And if D £ be athird re": 
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fiduallline,G £ alfo fhalt (by the fame) be alfo a third refiduall line. Wherefore it followeth by the 927. 
and 93.0f this booke,that Z is either a firft medial refiduall line or a fecond mediall refiduall line,accor 
ding as the line 4 is {uppofed to be: which was required to be proued. 


-g Lhe 81. T heoreme. The 105. Propofition. 


A line commenfurable to a leffe line: is it felfe alfo a leffe line. | 
f= ae” ‘ppofe that AB be a lefe line unto whom let the line C D'be commenfurable.T hen 
De 


L fay, that the line C D is alfo a lefe line . For let the fame conftruttion be in this, 
RINE that was in the former Propofitions. And forafmuch as the lines AE and E Bare. 


sucommenfurable in power therefore (by the 22. 
of the fixt, and 10.0f the tenth) the lines CE e7 


F D are incommenfurable in power.Againe (by 4 3 E 
the 22. of the (ixt) as the [quare of the line AE os le 
is tothe [quare of the line BE,foisthefquareof ¢ D 


the line C F to the [quare of the line D F Wher- 
Jore by copofition as the f[quares of the lines AE 
and B E are tothe [quare of the line B E, fo are . 

the {qitares of the lines CF and D F, tothe [quare of the line D F : and alternately, as the 
Squares of the lines AE and B E are to the {quares of the lines C F and D F, fois the [quare 
of the line BE to the [quare of the line D F. But the [quare of the line B E is commenfurable 
to the fquare of the line D F (for the lines BE and D F are commenfurable ) . Wherefore 
that which is made of the [quares of the lines A E and B E added together, is commenfurable 
to that which is made of the {quares of the lines C F and D F added together But that which 
is made of the {quares of the lines A E and B E added together, is rationall . Wherefore that . 
which is made of the fquares of the limes CF and D F added together, is alforationall . A- 
gaine, for that as the [quare of the line A E is tothe parallelogramme contained under the 


` dines AE and BE, fois the fquare of the line C F tothe parallelogramme contained under 


the lines C F and DF ( as we declared in the Propofition next going before) + therefore al- 
ternately, as the [quare of the line AE is tothe {quare of theline C F, fois. the parallelo- 
gramme contained under the lines AE and B E „to the parallelogramme contained under 
the lines C F and D F „But the fquare of the line A E is commen|urable tothe fauare of the 
line C F, for the lines AE ey C F are commenfurable Wherefore the parallelogramme con- 
tained vider the lines AE and BE, is commenfurable to the parallelogramme contained 
under the lines C F and D F . But the parallelogransme contained under the lines. A E and 
BE is mediall. Wherefore the parallelogramme contained under the lines CF and D Fis 
alfo mediali .Wherefore the lines C F and D F are incommenfurable in power, haning that 
which is made of their {quares added together rationall , and the parallelogramme contai- 
ned under them mediall . Wherefore the line C D is a lefe line . A line therefore commenfu- 
rableto a lefe line, is it felfe alfo a leffe line : which was required to be proued. 


An otherdemonftration. 


Suppofe that A be a leffe line, and unto A let the line B be.commenfurable whether in 
length and power or in power onely. Then fay that B is a leffeline. Take arationall lineC 
D.And vnto the line C D apply (by the g4.of the firft) the parallelogramime C E equallto 
she{quare of the line Aand making in bredth the line C.F. Wherefore {by the 100, fi 

s Gtion 


ane 


of Euclides Elemente © Fol.302. 


fition the lineC Fisa fourth refiduall tine Vata the line FE apply" 
(by the fame) the parallelogranime E H equali to the {quare of the- - A_ asat 
line B and making in breadth the line F H. Now forafmuch asthe. = ov | 
line Ais commenfurable to the.line-B, therefore alfo sbe [quareof- EET o T 
the line A is comen{urable to the {quare of the line B. Bat vatothes iset oR 
Square of the line Ais equali the parallelogramme Gk Ceamtoshe t = \ po 
{quare of the line Bis equal the parallelogramme E-H.Wherfore thesari 
parallelogramme C E is commenfurable tothe parallelagramme E` fi 

H ‘But as the parallelogramme G-E isto the parallelogramme EH, h i 
Jois the line C F to the line F: B Wherfaore the line G Fis commen- 
furablein length tothe line F A. Butthe line. C Eis 'afourth refi- 
duall line. Wherfore theline F H isälfoa fourthrefiduall line (by 
the103.0f the tenth) :and the line F E is rationali :But ifa [uperfi- 
cies be contained under arationallline,and a fourth refiduall lyne, 
the'line that containeth in power that fuperficiests,(by the gg.of the . | Ij 
tenth) a leffe lyne. But theline B containeth in power thefuperficies- p T 
E H.Wherfore the line B isa lefeline:which was required to be pro- 
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Wre og The 82. T heoreme. > The 106.Propofition. 


Aline commenfurable to a lyne making with a rationall fuperficies the 
whole fuperfictes mediall is itfelfe alfo a lyne making-with a rationall Jus 
perficies the whole fuperficies medial. 


EV ppofe that AB be aline making with arationall faperficies the whole fuperfi- 
cies mediall,vato whom let the line C D be commenfurable.T hen I {ay that the 
(| ine C D is a line making with a rational fuperficies the whole [uperficies me- 
diall.V nto the line A B let the line conueniently ioyned be B E. Wherefore the 
lines A E and E B areincommenfurable in power,hauing, s E 
that which is made of their fquares added together me- m mmm 
diall,and the parallelogramme contained under themra- © oo. R 


SOM 


x) Caer 


tionall. Let the conftruction bein this as it was in the for- 
mer propofitions. And in like fort may we prone that asthe 


line A Eis to the line B E fois the line C F to thel 


we > 


the Squares of the lines A E and B E added together is comm enfurable to that which is made 
of the {quares of the lines G F and D F added together and that that which is contained vn- 
der the lynes A E and E B,is in like fort commenfurable to that which is contained under 
the lines C E and D F.Wherfore alfo the lines C F and DF are commenfurable in power, 
haning that which is made of their fquares added together mediall,and that which is contai- 
ned under them rationall. Wherfore the line C Disa lyne making with a rationall fuperfi- 
cies the whole fuperficies mediall. Wherfore a line commenfurable to a line makine with a 
rationall fuperficies the whole [uperficies mediall,is it felfe alfo a lyne making with a rational 
Superficies the whole {uperficies mediall : which was required to be demonftrated. ; 


An other demonftration. 


` Suppofe that A be a line making with a rationall [uperficies the whole {uperficies mediall, 


and 
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aot oe T hetenth Boske : 
and unto it let the lyne Bbe commenfurable eitherin length and in power or in power onely.. 
Then Lfay that Bis lyne making with a rational fuperficies the 80 SG 


whole fuperficies mediall Take a rational line C D;and vito the line pcr sane hed 
e 1 fete 2 erence 


> CD appl the parallelogramme CE equal to the fquare'of theline A °F T 


and makyne in_breadth the lyne CF. Wherfore (by theror propo- Pree ASE T 
A g J (ey prop 


fition) the lyne C F is a fift refidualtlysie< Againe unto the line FE. 55 -8- 
apply the parallelogramme F'G equal io'the'{quare of ‘the-line ce ais 
makyne tn breadth the jne FE: Now forafinuch asthe line A isco |" = 4 


menfurable to the lyne B therfore the{quare of the lyne\4 is comme: |. 5 > 
furable to the {quare of the line B: But untothefaiare'of the lyne A > nns A, 
is equallthe parallelogramme C E;and vuto the fquareof the lineB Sp OYE pan. 
is eqriall the parallelogratame F GWherfore the parallelogramm c Ye ah 

E is commenfurableto the parallelograinme-F G. Wherefore the line’) > i 

C F is allo commenfurablein length tothe line F HsButthelineC EUA fo 
isa fifi refiduall line Wherforealfothetline- F His afiftrefidual line, |e os ae 
And the line F Eis rational But ifta [uperficies ‘be contayned vn- aut _owd Fk EE 


der avationalllineand afift refidualllyne, thelyne that contayneth: SDN Bw GS 
in power that [uperficies is (by the g5.of the tenth)a lyne making with a rationall fuperficiès 
the whole fuperficies mediall But the lyne B containeth in power the parallelogramme F G. 
Wherfore the hyne B is alyne makingwith a rationall fuperficies the whole fuperficies medi- 
all: which was required to be demonftrated. 
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The ror. Propofition: ~*~ 
. Aline comenfurable to a line making with a medial beri athe whole 
 fuperfities medial, is it felfe alfo a line making witha mediall fuperficies 
“vn the whole [uperficies medial: ain a ee, e+ 
=T) ppofethat A B bea line making with amediall {uperficiesthe whole fuperfi- 
cies mediall,unto whome let the line CD be commenfurable. Then I fay that 
the line C D is alfo a line making with amediall [uperficies. the whole {uperfi- 
jes medial. For vnto the line A B let the line conuensently soyned bab E. And 
let thereft of the confiručtion bein this as it was in she former prspaliions, here te 
lines AE and B Eare ingomenfurableinpower,hauing that which is made of their [quares 


å ee Aha 


added together medialand that which is contained under them alfo mediall,and moreouer 
that which is made of their {quares added together = iyan armen. em 
ds incommen{urable to.that which 1s contained Ut eet |, 
ose | he T 4 GA dioa Un yey a eS f RRI a. E [ea 

der them. But thelines AE and BE (as we haue be-.. Ait eo wie 
tat Bs Pes aa wie E . Pt Bas, i ee OR oe bir (Pp uo i E- DN IE 
fore proved) are.commpenfurable tothe lines CF GT = wee <a 


DF; and that which ismade of the fauares ofthe. © nya ee o 
Jines A E and B E added together, is cornu eaten that which is made of the {quares of 
the line: G F and F D.added together and the parallelogramme contained under the lines 
“A E and B E is commen{urable to the parallelogramme contained under thé lines CF and. 
. D F Wherfore the lines C F and D-F are ee ae e in power haning that which is 
made of their fquares added together mediall,and that which is contained under them alfo 
waediall,and moveouer that whichis made of their {quaresadded together, is incommen|tt~ 
rable to that which is contained under them.Wherfore the line C D is a line making with a 
snediall fuperficies the whole fuperficies mediall. Aline therefore commenfurable f a-lyne 
Em lt S “a i making 


~ eu 


of Euclides Elementes. | Fol.303. 


shaking with . Ammeciall: fuperficies in whole. Superficies mediali. jis $r fife alfo a line mati iio 
with a mediali [uperficics the whole fuperficiesmediall: which was'required tobe proned. 


This propoftti tion mays alfo be'an.other, way demonftratedsas the three former propofitions were. If 
vpon a rationall line you apply” parallelogrammes equall to the Tor uares ofthe lines AB and CD, the 
breadthes of which parallelogrames fhall be eche a fixth refidyal line, and therfore the lines. which c6- 
tayrie themi In powers namely, the! ‘lines.A B and cD fliattbe boch: fuch lines asi srequiréd.' iñ, the pro- 


pofition,which i is alk to, conclude marking the pida of the demopttration į da ghe shree former pro- 
pofitions. + RENG aad OOM MEO 
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_ Tf from a rationall fuperficies be taken away 4 mediall l fuperficies; t be lie 
Sphich containeth in ee the fuperficies remayning, is. one of | thefet tmo, irs 
 vationall lines namely either a refa duall line, ora oe e Bine.. 
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Sa, ppofe that E Chea rationali LET 5 TH hia it ys aay A eae Senenth Sen 
Sy P erficies namely, BD „Theni fa that the line which, containeth in z power i the Hays 
a6 uperfictes remayning namely the fuperficies. EC, is One Of thefe e tol rationall 
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in power the fuperficiesremayning; is onc of thee two irrational lines, namely, either drefi 


duall line,or-a lefse line : which was required to be proued. + 


q The 3s. T beoreme. “The 109. Propofition. 

Lf froma medial fuperficies be taken away a rational  fuperficies , the line 

~~ which contayneth in power the [uperficies remayning is one of thefe two ire 
vationall lines, namely either a firft mediall refiduall line , or a line ma- 
king witha rational fuperficies the whole fuperficies mediali, 


ay ul ppofe that BC beaver 
EN ee crea gudua n 
from ittake awayarati Bo 
Selle onal faperfiies namei, | 
BD. Theat fay that thelinewhich | ~ 


EC ‘a5 one of thefe twoirrationall -| 
Lines , either a firft mediall refiduall 
Line,or a line making with arational © > 0S b - 

Superficies the whole fuperficies mediali Take a rationall line E.G, and let the rest of the con 
firutiion ke in thisasit was in the former propofition . Wherefore it followeth that the line 
PH is rationall and incommenfurablein length to the line F G ( by the 22. of thetenth ). 
And that the line KF is (by the 20. of the tenth ) rationall and commen|urablein length to 
the line E G Wherefore the lines BH and E K are rationall commenfurable in power onely. 
Wherefore X His avefiduall line. And the line conneniently ioyned unto it is E K. Now the 
Line F H isin power more then the lineF K , either by the {qitare of 4 line commenfurable in 
length to the line € H, or by the [quare of a line incommenfurable in length untoit . If the 
line EH be in power mort then the line EK by the (quare of a line commenfurablein length 
to the line FH and the line coueniently zoyned vnto it, namely, E Kis comenfirablein légth 
to theratiowallline E G . Wherefore the line KH is a fecond refiduall line. And the line 


| 
wemayning , namely , the [uperficies . | ah 
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E Gis arationall line But a line contayning in power a [uperficies comprehended under a raa 


tionall line inda fecond refiduall lineis (by the: 2.of the tenth)a firff medial refiduall line. 
Wherefore the line that contajneth in power the fuperficies LH , that is, the fuperficies C È 
isa fir mediall refiduall ine. But if the line H F.be in power more then the line E K by the 
[quare of a line incomimen|urable in length to the line © Hand the line conuenientlyi oyned, 
namely,the line F K is commenfurable in length to the rationall line put , namely, to F G: 


‘wherefore the line K Wis a fift refiduall ine. Wherefore (by the 95 of the tenth) the line that ` 


contayneth in power the [uperficies L H;that is,the fuperficies EC , is a line making with a 
rational fuperficies,the whole Superfi cies mediali ‘which was required to be proned:. “ 
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J ffrom a mediall fuperficies be taken away a mediall SJuperfictes income 
_menfurabletothe Whole fuperfictes,the line which containeth in power the 
-~ fuperficieswhich remaineth,is one of thefe two irrational lines namely, 
~ <-either-a fecond mediall refiduall line, or a line making with a mediall fue 
- perficies the whole fuperficies medial. ee j 
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of Euclides Elementes. Fol.304u 


1 N ON B Ca niediall fuperfictes B Dyand let: B D be incommenfurable to the whole 
AAS fuperficies BC. Then 1 fay, that the line which containeth in power theft- 
N R \ perficies E C, is oné of thefe two irrationall lines, namely, either a fecond me- 
APAN dail refiduall line,or a line making. with àmediall fuperficies the whole fuper- 
ficies mediali. For forafmuch as either of thefe fuperficieces . 

BCandB D is mediall, and BC is inconmenfirableto B D, 
it followeth (by the 22.0f the tenth) that either of thefe lines 
F Hand FE isrationall and incommenfurable in length to 
the line F G. And forafinuch as the [uperficies B C is incom- 
wren {arable to the fuperficies B D, that ts, the [uperficies G H, 
to the {uperficies G K, therefore (by the firft of the fixt, c 10. 
of thé tenth) the line F H is incemmen{urable in length to the 
line E K Wherfere the lines H F and E K arerationalcomen- A D 
fuvablein power onely Wherefore (by the 73. of the tenth )the | , 
Line K His a refiduall line,and the line coueniently toyned unto it is F K.Now the line H F is 
in power more then the line F K, either by the [quare of a line comenfurable in length tothe 
line H F, or by the [quare of a line incommenfurable tx length visto it . If the line H F bein 
power more then the line F K, by the [quare of alinecomenfurablein length tothe line E H, 
and neither of the lines H F nor F K is commenfurableto the rationall line put E G. Whers 
forethetine KH isa third refiduall . But the line G F that is, the line K L, is rationall. And 
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a rectangle fuperficies contained under arationall line and a third réfidealt liste, is ivratio~ 


Sin the former defcviptions; fo beré.alfo takeaway fro the ‘imediall fuperficies 
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nall, and theline which containeth in power that fuperficies, is ( by the 93.0f the tenth) a fe~ 


cond mediall refiduall line . Wherefore the line that containeth in power the fuperficies LH, 
that is, the [uperficies E C isa fecond mediallrefiduall line. Butifthe line H F bein power 
more then the line F K, by the [guare of a line incommenfurable in length to the line FH, 
and neither of the lines H F nor F K is commenfurablein length to the line E G Wherefore 
the line H K is a fixt refidaall line. But aline containing in power a fuperficies contained va 
der arationall line and a fixt refiduall line, is (by the 96.0f the fh a line making with 
a medial (uperficies the whole {uperficies mediall . Wherefore the line that containeth in 
power the {uperficies L H, that is, the [uperficies E C, is a line making with a mediall fuper- 
ficies the whole fuperficies mediall . If therefore from a mediall fuperficies be taken away a 
mediall uperficies, tncommenfurable to the whole fuperficies, the line that containeth in 
power the fuperficies which remaineth, is one of the twoirrationall lines remaining, namely, 
either a fecond mediali refiduall line, or a line making with a medial! fuperficies the whole 
fuperficies mediali : which was required to be proned. 


g The 87: T heoreme. The 111. Propofition. 


A refiduall line, is not one and the fame with a binomiall lyne. 


VGRE V ppofeshat AB be arefiduall line. Then I fay that A Bis not one and the fame 
witha binomial line. For if it be poffible let it be abinomiall line. And take ara- 
chert Honall line DC. And (by the 44.0f the first) unto the line CD apply a rectangle 
parallelogramme C E equall to the [quare of the line A Band making in bredth the line D 
E. And forafnuch as ABisa refiduall line, therfore (by the 97. of the tenth ) the line DE 
5 4 fir it refiduall line. Let the line conueniently ioyned unto it be E F Wherfore the lines D 
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Fand F Eare vationall commenfurablein power on- «+ - a MEPS 
ely,and the line D F isin power more then the line F. | 
E by the [guare of a line commen{urable in length to`. 
she line DE cy the line D Fis comenfurablein légth 
to the rational line put D C. Again forafmuch as AB 
is by pofition a binomiall line,therefore (by the 60. | 
of the tenth the line D E isa first binomiall line. De-. f- 
wide it into his names in the point G. And let D G be. |... 
the greater name. Wherfore the.lines DG and GE | > 
are rational commen{urable in power onely. And the ao 
line D Gisin power more then the line G E bythe e ' 
[guare of aline commenfurablein length to the lyme > | : 
D G,and the line D G is commenfurablein length to the rational line put D C. Wherefore 
the line D F is co:mnsenfurable inmleneth tothe line D-G.Wherfore (by the 15. of the tenth) 
the whole line D F is commenfurablein leethto the line remaining, namely, to the line G F.. 
And forafmuch as the line D F is coméefurable to the line F G,but the line F D is rationall. 
Wherfore the line FG isalfo rationall. And fora{much as the line F Dis commmenfurablein 
length to the line F G,but the line D F is incommenfurable in length to the line F E.Wher« 
fore the line F G is incommenfurable in length totheline F E (by the 13.0f the tenth) and 
they are both rationall lines. Wherfore the lines G F and F E are rationall commen[wrable 
ist power onely Wiserfore( by the 73 .0f the tenth) theline E G is a refiduall line, but it is alfo. 
rationali (as before hath bene proued). which is impofible namely ihat one cy the fame line: 
fhould be both rational and irrationall. Wherfore a refiduall line is not one and the fame 
with a binomiall tine, that is,is not a binomial line: which was required to be demonftrated. 


n ai g A Corollary. i - 
Arefiduall lyne and the other fine irrationall lynes following it are neither 
mediall lines nor one and the fame betwerie themfelues. that is, oneis vtterly of a 
diners kiside fro an other For the [quare of amediall line applied to a rationall line, maketh 
the breadth rationall and incommenfurable in length to the rationall lyne, whereun- 
to itis applied (bythe 22. of the tenth) The [quare of arefiduall line applied toa rationall 
line,maketh the breadth a firft refiduall line (by the 97. of the tenth). Thefquare of a firft 
medial refiduall line applied to arationell line, maketh the breadth a fecond refidwall lyne 
(by the 98.of the tenth) The [quare of a fecond mediali refiduall line applied vnto a ratio- 
nallline, maketh the breadth a third refiduall line (by the 9 9.0f the tenth) The {quare of 
aleffeline applied to a rational line maketh the breaath a fourth refiduall line (by the roo. P 
of the tenth) The fquare ofa line making with a rationali fuperficies the whple fuperficies 
medial applied to a rationall line maketh the breadth a fiftrefiduall line (bythe ror. of the 
tenth) And the [quare of alive making with a medial fuper ficies the whole fuperficies medi- 
all applied to a rationali line,maketh the breadth a fixt refiduall line (by the r02.0f the teth) 
New jforafmuch as thefe forefaid fides which arethe breadthes differ both from the first 
breadth for that it is rational and differ alfo the one fro the other for that they are refiduals 
of diners orders and kindes itis maniféft that thofe irrationall lines differ alfo the one froni 
the other. And forafimach asit hath beneproued in the 111. propofition, that a refidual line 
is not one and tie fame with a binomiall line and it hath alfo bene proned that the {quares 
of arefiduall line and of the fiueirrationall lines that follow it being St to a rational line 
do make their breadthes one of the refiduals of that order of which they were, whofe {quares. 
were applied to the rationall line,likewife alfo the fquares of a binomiallline, and of the fine 
irrational lines which follow it, being applied to a rationall line, do make the breadthes one 
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of the binomials of that order ofwhich they were, whofe fqnares mere applied to the rationale 
line Wherfore the irratiowall lenesswhich follow the binomial line, and the irrational lines 
which follow the refiduall bnesceffer st the. one we the other, fo shat all the agg yaa 
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q T he ‘32. T heoreme..>” The: risi Propofition 
The Pere of a rationall line appt pnt a binomtall line; maketh the 
rN or other fide a refid duall line , whofe. names dre commenfurable to. 
the names of the binomial line, in the e felfe fame, proporti: moreouer 


that refiduall lineis.in the felfe e fame. order = Fae sinak es that tbe bine 


miall line i is of binomiall lines. i3 
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al’ ipofet that A bea mall bel and B B c a binontiall ee whofe ied name 
Het be CD. And vntothe fauare oft the line A let the parallelogramme comtayned 
udder the lives Cand EF (fo that EF bethe breadth) beequall. Then I fay 
Bela that EF is avefiduallline, whofe names are PTA AI tt to the names of: the 
Dromia line BC, which names let beC D 


OS 


“and DB, “andare in the fame proportion vy : a a j wid. 

‘with them and moreoner the lineEF isin w op own f ige - 

“the felfe Jame order of refi: dual lines that al Te ee” jus 

Zae BC is of binomiall lines . Pato the ee eae re a 
a 


fguare of the line B let the -parallelogramme A 

: ‘contayned wader the lines BD and Gbe e- DO. 

‘gua al. Now forafimuch asthat whith i is ‘tayned ey the lines B C A E Fi is ite to we 
which z5 comtayned onder the lines B Dand G3therforereciprocally (by thé 14.0f the e fixth) 
‘ns the line CB isto theB D: fo: isthe. line G tothe lineEF.But theline BC is greater then 
‘the lineBD; wher efor e the line Gi is greater: thorthe line BE. Vrtathe lineG let the line 

“BH be equal. Wherefore by the rr: ofthe fift as theline® Bis to the line BD foi is the line 
HE tothe linef E. Wherefore by ewifior tön (by thergvofthe fifth ) asthe line CD isto the 
Tine B Diez FAY ‘the fine HF to theline FE: asthe line H-E phto the E Efo let the line F K be ta the line 
xe (bow thisiste bedone we willdeclare at the end of thissdemonStration) . Wherefore ( by 
erz, of t hef fi fi ) the whole line HK isto the. whole line K Fas thelize EK is to the line 
‘K-E.For as one of thé antecedchtes isto one o of the confequentes, foare all the antecedentes to 
‘all the con{equentes But as the line FX isthe lineKE, fois the line C D tothe line DB 
(for F K istoE Kas H Fis to FE,andH Fis to F Eas C Dis DB). Wherfore(by the rr. 
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.. menfurablein length tothe famesand thenthe line BC is a fifth binomiall line an 
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of the fift)as the line H Kiisto the line K E fois thè tine CD. tothe line D B.Butthefquare 


the line DB, foistheline FK to the line 
EK( for it was:beforegriued , thakas QRutok arinn ere i 
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D Bare commen fixable ii pener opel wherefore (by the roof the tenth) the lines F K and 


io F Kand alternately as D Bist) EK, fots C D to BK “bat the lines BD and EK are 


‘> thelineB D be commen urable in length tothe rationall line ; the line EK A COME- 
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E F afifthrefduall line . And if neither of the lines C D nor DB be commenfurable in 
length to the raticnall line, neither alfo of the lines F Knor EK is coxtmenfurable ir length 
to the [ame and then the line BC is a fixth binomiali line; and the line E Ea fixthvefiduall 
line Wherfore the line F E is arefiduall line,whofe names,namely, € K and E K are tomme- 
furable tothe names of the binoiniall line,namely,to the names C D and D B,and arein the 
[elfe [ame proportion , and the refiduall line EF isin the felfe fame order of refiduall lines, 
“shat the binomall lineB C ts of bivomall lines. Wherefore the [guare of a rationali line 
applyed unto a binomiall line maketh the breadth (or other fide Ja vefiduali line, whofe names 
are commenfurable tothe names of the binomiall line, and in the felfe fame proportion , and 
moreoner that-refiduall line isin the felfe fame order of refiduail lines , that the binomiall 
line is of binomiall lines:which was required to be demonstrated. 


3 Hercis the Affumpt (of the foregoing Propofition) confirmed. 


Now let vs declare how as the line H F isto the line F E, fo tonzake the line F K to the 
line E K .Theline C D is greater then the line B D by fuppofition . Wherefore alfo the line 
H F is greater then the line F E (by alternate proportion and the 14.of the fifth). From the 
line H F take away the line F L equalltothe line F E Wherefore the line remayning nane- 


ly,H L,is leffethen the line H F for theline HF x D c 
isegualltothelines HL LF. ASH Listo i i 
"H F, fo (by the r2.0f the fixt)let FE betoF K. H__L = E iis 


Wer fore by contrary proportion (by the Corolla- 
ry of the g.of the fifth) as H F isto H L, fois F K to F E Wherefore by conuerfion of pro- 
portion (by the Corollary of the 19.of the fifth) as H F is to LF, that is, tothe line equall, 
vato itnamely, to F E, foistheline E K tothe line E K. 

cM. Dee of this Affumpt, maketh (regionals, thatis, 
a hequifixely, ) a Probleme vniuerfall, thus: 


Two vnegu allright lines being propounded, to adioyne vato the lekea right lize, which také with 
‘the lefe( as one right line ) fhal! hane the fame proportion,to the line adsoyneds which, the greater of 


the two propounded, hath tothe leffé. 


~.) The conftru@ion and demonftration hereof, is worde for worde to be taken, asit 
ftandeth here before : after thefe wordes : The line HF is greater then the line F E. 


r 


< q A Corollary alfo noted by 1. Dee. 


It ts thereforeenident that thus'are three right lines (in our handling ) in continual proportions 
itis to Weete, the greater, the lefe andthe adioyned, make the firft the leffe with the adioyned; 
make the fecond : and the adioyned line is the third. 


This is proned in the beginning of the demonttration, after the Affumpt vfed. 


+ An other demonttration after Fluffas. . 


k 


Take a rationall line A, and let GB bea binómiall line, whofe greater line letbe GD: and vpon 
theline G B apply (by. the 45. of the firft) the parallelograme B Z equall to the fquare of the line A,and 
making in breadzh the line G Z. Likewife vpon the line D B (by the fame) apply the parallelogramme’ 
B I equall alfo to the fquare of the line A, and making in breadth the line DI: and put the line GZT 
equalltotheline DI. Then I fay, that G Z is fuch a refiduall line 4s is required in the Propofition. 
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The tenth Booke > 
Forafmuchas the paralle- cd d 
logrammesB Z & BI are He g 
equall, therefore (by the 
14.0f the fixt) reciprocal- 
ly as the line GB is to the 
line B D, fo isthe line DI 
or the line G T,(which is 
equall ynto it) vnto the 
line G Z . Wherefore by 
diuifion, as the line GD 
isto the line D B,fo is the 
line TZ to the line ZG 
(by the 17. 0f the fifth ). 
Wherefore the line TZ is a ' 
greater then the line Z G . ( For the line G D is the greater name ofthe binomiall line GB). Vnto the 
line Z G put theline Z C equall . And asthe line T C is to the line T Z, fo ( by the 11.0f the fixth ) lee 
the line Z G be to the line Z K . Wherefore contrarywife ( by the Corollary of the 4. of the fifth) the 
line T Z isto the line T C, as the line Z K isto the line Z G . Wherefore by conuerfion of proportion 
(by the r9. of the fifth) as the line TZ isto theline ZC (thatis, to Z G, which is equallvnto it) fo is 
the line Z K tothe line KG . But the line T Z isto the line Z G,asthe line G D is to the line D B. Wher- 
fore (by the 11.0f the fifth) the line Z Kis to the line K G,as the line GD istothe line DB. But the 
lines G D and DB are commenfurable in power onely. Wherefore alfo the lines ZK and KG arecom- 
menfurable in power onely, by the ro.of this booke . Farther, forafmuch as the line T Z isto the line 
ZG, asthe line ZK is to the line K G, therefore by the 12.0f the fifth, all the antecedentes, namely, the 
whole line T K are to all the confequentes namely, to the line K Z, as one of the antecedentes,namely, 
the line Z K is to one of the confequentes,namely,to the line K G. Wherefore the line Z K is the meane 
proportionall betwene the lines TK and K G. And therefore (by the Corollary of the 20.0f the fixth) 
as the firlt,namcly, the line T K, isto the third,namely,to the line KG : fo is the {quare of the line T K 
to the {quare of the fecond,namely, of the line K Z . And forafmuch as the parallelograme B I ( which 
is equall to the {quare of the rationall line A ) is applied vpon the rationall line DB,it maketh the 
breadth D I rationalland commenturable in length vnto the line DB, by the20.0fthe tenth.And ther- 
fore the line G T (which is equal] vato the line DI ) is commenfurable in length to the fame line D B: 
And for that as the line G D is to the liné D B, fo is the line K Z to the line K G, butas the line X Z isto 
the line K G, fo is theline T K to the line K Z, therefore (by the 11. ofthe fifth) asthe line GD isto 
the line DRB, fo is the line T Kto the line K Z «Wherefore ( by the 22. of the fixth} as the {quare of the 
line G D is to the {quare of the line D B, fois the {quare of the line T X to the {quare of the line X Z.But 
the {quare of the line G D is commenfurable to the fquare of the line D B (for the names GD and DB 
of the binomiall line G B are commenfurable in power ) . Wherefore the {quare of the line TK fhalt 
be commenfurable to the {quare of the line K Z, by the ro.of this booke . But as the {quare ofthe line 
T Kisto the fquare of the line X Z,fo is itproued,that the right line T Kis to the right line K G.Wher 
fore the right line T X is commenfurab!e in ae to the right line KG. Wherefore it isalfocommen- 
furable in length to the line T G (by the 15 .of the tenth) . Which line T G is (as it hath bene proued} 
a rational line, and equall to the line D I . Wherefore the lines T Kand XG are rational] commenfu- 
rable in length . And forafmuch as it hath bene proued, that the line Z Kis commenfurable in power 

onely vnto the rational line XG , therefore the lines Z Kand KG are rationall commenfurable in 
power onely . Wherefore the line G Z is a refiduall line . And forafmuch as the rationallline TG is 
commentfurable in length to either of thefellines DB and KG . Wherefore the lines DB & K G fhal? 
be commenfurable in length, by the 12.0fthe tenth. But the line Z Xisto theline XG, as the line 
G D isto theline DB . Wherefore alternately, by the 16.0f the fifth, the line X Z isto thelineG D,as 
theline KG isto the line D B. Wherefore the line Z K is commenfurable in length vnto the line G D. 
Wherefore the lines Z Kand KG (the.names of the refiduall line GZ) are.commenfurable in 
length to the ines GD and DB, which are the names of the binomial! line GB +: and the 
line Z Kis to the line XG in the fame proportion, that the line GD is to the line DB. 
Wherefore if the whole line ZX. be in power more then the line conneniently toyned KG, 
by the {quare of 2 line commenfurable in length to the line Z K, then the greater name GD fhall 
be in power more then the lefe name DB, by the {quare of aline commenfurable in length to the 
line G D, by the 14.0f the tenth. And if the line Z X be in power more then the line X G, by the fquare 
of aline incommenfurable in length to the line Z K, the linealfo G D fhall be in power more then the 
line D B, by the {quare of a line incommenfurable in length vnto the line G D (by the fame Propofiti- 
on). And ifthe greater or leffe name of the one be commenfurable in length to the rationall line put, 
the greater or lefe name alfo of the othershall be commenfurable in length to the {ame rationall line, 
(by the 12.0f this booke ). But if neither name of the one be commenfurable in length to the rationalt 
line put, neither name of the other alfo fhall be commenfurable in length to the fame rational line 
put (by the 13.0f the fame ) . Wherefore the refiduallline G Z fhal! bein the felfe fame order of refidu- 
all lines, thar the binomiall line G Bis of binomial lines (-by the definitions of refiduall and binomial 
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fines . The {quare therefore ofa rational line applied to a binomiallline. &c : which was required to 
be proued. z - Š t 


g The89. T heoreme. The 113. Propofition. 
The Jarat of a rational line applied vnto arefiduall maketh rhe breadth 


or other fide a binomial line whofe names are commenfurable to the names 

of the refeduail line; and in'the felfe Jame proportion : and moreouer that 
binomiall line is in the felfe fame order of binomiall lynes that the refidual 
line is of refiduall hues. | . man 


KEAV] ppofe that A be a rationall line and BD a refiduall line. And unto the fanare 

x of the line A let that which is contained under the lines B D and K H be equal. 
EN Vherfore the [quare of the rationall line A applied unto ihe refiduall lize B D 
DANS, i maketh the breadth or other fidåK HT hen 1 fay that theline K His a binomi- 
alldinewkofenamesare conmenfurableto A__, l aN 
the names of the refiduall line B D and in z 


d : D e 
the felfe fame proportion, and that theline Tas w L n 
K His in the felfe {ame order of binemiall H 7” È iz 
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lines that the line B D isofvefiduall lines. g 
Futo the line B D let the liże conuenienth m 
toyned be D C. Wherfore the lines BC and e 
D C are rationall commenfurablein power onely. And unto thefqnare of theline A let the 
parallelogransme contained under the lines BC and G be equall.But the {quare of the line A 
ts rational. Wherfore the paralledlogransme contained vider the lines BC and Gis‘alfora- 
tionall Wherfore alfo the line G isrationall and commenfurable in length tothe line BC (by 
the 20.0f the tenth). Now forafmuch as the parallelogramme contained vader the lines B 
Cand Gis equallto that which is contained under the lines B D and K H, therfore (by the 
16 .0f the fixt)as the line BC is to the line B D fois the line K H tothe line G. But the line 
B Cis greater then the line B D.Wherfore alfo the line KH is greater then the line G. Vnto 
theline Glet the line K E be equall Wherforethe line K Eis rationall and comenfurablein 
leagthto the line BC,as alfo the line G was (by the.12.0f the tenth) And for that as B Cis to 
B.D fois KH to K EWherfore by chuerfion of proportio (by the corollary.of y 1.9.0f the fift) 
as B.CistoaD C,fois K Hao EH, AKA isto EH jo let the line F H beto the line EF (how. this ds 
to be doneywesill decare at the ende of this demoufiration). Wherfore therefidue K F is to 
the refidue F H,asthewhole K Histo thewhole H E(by the 19 of the fift)thatés,as.the line 
BCisto the.line C D But the lines EG and C D are commenfurable in power onely. Where-~ 
Jore alfo the lines K F and F H are commenfurable in power only. And for that as K H-is to 
H E fois K F to F H,but as KH isto H E foisalfo H F to F E, therfore as K F is to F H, 
fois FH to F E.Wherfore(by the corollary of the 19,0f the fixt) asthe firft is to the third, 
Jo isthe fquare of the firft,to the fquare of the fecond. Wherefore as K F 1s to F E, foisthe 
fqsare ofthe line K F tothe fquare of the line F H, but thefe fquares are commenfurable, 
for the lines K F and F H are consmenfurable in power. Wherfore the lines K Fand FE are 
commenfurable in length Wherfore(by the fecond part of the 15. of the tenth )the lines K E 
and E F are commenfurable in length. Wherfore (by the fame) the lines K F and F E are 
commenfurablein length. But th line K E is vationall and commenfurable in length tothe 
line B C:wherefore the line-K F is alfo rationall and coumenlyrable in léeth to the line BC. 
Aud for that asthe line BC is to the line C D fois K Fto F Hi,therfore alternately (by the 
16 .ofthe fift )asBCisto K F,foisC D to F A.But the line BCis commenfurable in length 
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in length to the tine B.C, the line K F is alle inpower more then the line F H by the [quars 


line KF (by the tg: of the tenth ). And if a m y _ 
the line BC be commenfurable in length + a 
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Ifthe line C D be commenfurable in length to the rational line,the line FA is alfo Combi ene 
furable in length tothe fameline,and [o the line B D is afecondrefiduallline, and the line 
K Ha fecond birnsratallline. And if neither of the lines BC nor C D be commzenfurable iz 
length to the ratiovall line neither alfo of the lines K F nor F His commenfurablein length © 
to the fame,cad fo the line B D is a third refiduall line, and the line K Ha third binomiall 
line. Bust if the line BC be in power more then the line C D by the [quare of a line incommen 
furableinleneth tothe line B C,theline K F isin power more the the line F H by the fqware 
of aline incommenfirable in length to the line K-F (by the rg.of the tenth) And if the line 
B C be commenfirablein length to the rationall imeput, theline K F is alfo commenfura- 
ble in kength to the fame line, and [othe line B D is a fourth refiduall line, and the line K H 
a fourth binonsiall line. And if the line C D be comefurable in legth to the rational line, the 
line F His alfo comeéurable in leeth tothe fame er fo the line B D is a fft refiduall line, & 
the line K H a fift bivomiall line. And if neither of the lines B C nor C D be commenfurable 
in length tothe rational line, neither alfo of thelines.K F nor FH is conmenfurable is 
length to the fame,and fo the line B Dis a fixt refiduall line,and the line K H is a fixt bino- 
miall line Wherfore K H is a binomiall line whofe names K F and F H are commenfurable 
to the names of the refiduall line B D ;namelj,to B C andC D, and in the felfe fame propor- 
tion,and the binomiall line K His in thefelfe fame order of binomiall lines that the refidir- 
all B D is of refiduall lines. Wherefore the [quareof a rationall line applied unto arefidualb 
line,maketh the breadth or other fide a binomial line, whofe names are commenfirableto 
the names of the refidnal line,and in the felfe [ame proportion, and moreouer the binomialh 
line is in thefelfe fame order of binomiall lines, that the refiduall line is of refiduall lines: 


which was required to be-demonftrated. ` 


ae PT 3 The Affampt confirmed. ice 

Now let vs i # 5 he q 
declare how, as ù et ene E o F P m 
thelineKH isto > * i = S 


the line EH, fo - j CERNE - ; = 
to make the lise H F to the line F E. Adde unto the line K H directly a line egnall to H E, 
and let the whole line be K L,and (by the tenth of the fixt )let the line H E be denided as the 
whole line K Lis denidedin the point H:let theline H E be fo denided in the point F Wher- 
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-S AAE SPORE T Cree San aui ee TEN wl. . a ve 
-  Suppofe that 4 bea rationall line , and let B D bea refiduall line: And vpontheline 2 Dapply *-- ` 
the parallelogramme D T equall to the fquare of the line 4(by the 45 .of the firft)making in breadth the A7 other dea, 
line 8 T.Then I fay that B T is a binominall line fuch a one asis required in the propofition.Forafmuch. mon frrativa x 
as B Disarefidualltine,tet the line cQueniently ioyned vnto it be G D.Wherforethe lines BGandGD tey Fluffas. 
are rationall commenfurable in power onely . Vpoir the ‘rational! line B G apply the parallelogramme Con Fraction 
BY équall to the fquare of the line and ivaking in breadth théline BE. Wherefore the line 8 isra- i 
tionall and’ commenfaràblein lengthtorthe line B G(by theao:ofthe tenth)..Now forafmuch as the pa- 
fallelogrammes B Z-and T Dare equall. ( for ai iT Sod -< o Demenfira~ 
that they are eche equall to the fquare of the ~ y, N —— a ton 
line .4): therfore reciprokally (by the 14.0f the Xi 
fixth Jas the line Bis tothe line Z £,fo is the 
line B C to the line B D. Wherefore by con- 
` werfion ofproportion(by the corrollary of the 
19.0fthe fifth Jas the line BT isto the line T £, 
foistheline Z G tothe line G D > Asthetine 


BG is tothe line G D, fo let the line T Z beto hti 
the line Z £ by the corrollary of the-ro -of the 
fixth. Wherefore by the 11. of the fifth the line 
BTistotheline 7 £,astheline T Zis to the ss 
line Z £.For cither of them are as the line 8 G - 2 


isto the line GD. Whereforethe refidue BZ ` 
as to the refidule Z T,as the whole BT is to the 
-whole T £ by the 19. of the fifth: Wherefore 
‘by the rr. ofthe fifththe line 2 Zistotheline. , 
ZT asthelineZ7istotheline2Z£,Wherfore~ - 
the line 7 Z isthe meane proportionall be- 


twene the lites BZ and ZE. Whertéfore\the» 8 tion mine: 
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B Zand Z Pare tationall commen furablein power onelyf Wherefore the whole line B T is a binoniiall I 


this booke}thé line G D is coniienfirablein length vato the line Z T | Wherefore thenames BGand 2e 


äline'gTiandyrheline 2 Z is to thelinez T in the fame proportion that the line 2 G isto thelinecp 3e 
asbeforeit was more manifeft. And that they are of one atid the felfe fame orderis thus proued Ifthe 4e 


furable in length by the 14.0f this booke.The fquare therefore of å rationall line. &c.which was requi- 
red to he proued. = ee! Le 
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Ifa parallelogräme be cotained vnder a refiduall line ¢x a binomiall lyne; 
‘whofe names arecommenfurable to thenames-of therefiduall line, and in 
-the felfe Jame proportion: the hne which contayneth in power that fuper 
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mG ¥ ppofe that a parallelogramme be contained under avéfiduallline AB anda 


| binomiallline C.D and let. the greater. ngmeof the binomial line be CE, and 


ID) 


the leffe name be E D sand let the names of the binonsiall ine, namely, C E and 


SS E D be commenfurable to the names of the réfiduall line,wamely,to A F and F 
B,and in the felfe (ame proportion, And letthé aimo roig a et 
Line which containeth in power that parallelo- = SORTS RA RAT A ye 4 
grime be G.Thé I fiy that the line G isvatig. = SO ge or 


nal Take a rational lne namel, H , And unto . 
the line C D apply aparallelogriimeequaltoy = +, 
quare of the line H, and making in bread eo 
the line K L. Wherefore (bythe 112.0f the sana 
tenth) K Lisavefiduallline whofe names let X L Aa 
be K M and M L,which are (by the fame) co- ` ` we Nyy 
menfurableto the names of the binomiall line,that isto C E.and E D, and are in the felfe 
Jame proportio. But by pofition the lines C E and E Diare comenfurabletothelines A F and 
F Band.are in the felfe fame proportion. Wherfore (by the 12.0f the tenth )as the line A F is 
to the line F B,foisthe line K M tothe line M L.Whérfore alternately (by the 16 of the fift) 
as the line A F is to the line K M fo is the line B F ta the line LM.Wherfore the refidue A B 
“78 tothe refidue K*L asthe whole‘ Fis tothe whole KM But the line A F is commen{ura- 
ble to the line K M for either of the lines AF and K Mis commenfurabletothe line C E. 
‘Wherfore alfo the line A B is commenfurable tothe line K L. And asthe line A Bis to the 
line RL, fo (by the first of the fixt) isthe parallelogramme contained vnder the lines C D 
‘and AB to the parallelogramme contained wider the lines C D and K L.Wherfore the pa- 
vallelogramme contained under the lines C D and AB is commenfurable to the parallelo 
gramme contained under the lines GD and K L.But the parallelogransme contained under 
“the lines C D and K L is equall to the [quare of the line H .Wherfore the parallelograme co- 
tained under the lines C D G A B is coménfurable tothe [quare of the line H.But the paral. 
:lelograme contained under the lines C D and A Bis eguall to the [quare of the line G. Wher- 
forethe {qnare of. the line H is commen|urable to the [quare of the line G. But the [quare of 
the line H is rational. Wherfore the [quare of the line G is alforationall. Wherfore alfo the 
‘line G is rational,and it containeth in power the parallelogramme contained under the lines 
-AB and C D.1f therfore a parallelogramime be contained under arefiduall line and a bino- 
sniall line,whofe names are conmenfurable to the names of the refiduall line,and in the felfe 
fame proportion the linewhich containeth in power that {uperficies is rationall,: which was 
required to beprowed. ` ` a ; 


ee ewate a Corolary: 3 À 

a Flereby itis manifeft, that a rationall parallelogramme may be contained 
‘pnder irrationall lines. | i 

An 


of Euclides Elementes. ~ Fol.309. 
- @ An otherdemonftration after. Flufas. 


Suppofe that the fuperficies' px becontayned vnder a refiduall line a # , and a.binomiallline > no wage 
apd: whofenames az and zD let becommenfurablein length ynto the names ofthe refiduall line ` : 
az, which letbe ar and rx. Andlettheline az beto theline zp, in thé {Ame proportion that: 
theline a F’istotheline rz. Andlettherightline 1 contaynein powerthe fuperficies pe . Then i 
Ifay, that theline 1 isarationall line. Take arationall line, whichletbe: c . And vpon the line aD r 
defcribe (by the 45.of the firit) a parallelogramme equall to, the {quare of the line c, and making in Confira tlieta 
breadth the line p c. Wherefore (by the 112. of this booke ) c D is a-refiduall line, whofe names: " 
(which letbe c o and o p)fhall be cOmenfurable in légth ynto the names Az and z p,and the line c o Demonfiva- 
fhall be vynto the line o p,in the {ame pro- x 7. s 
portion that the line az istotheline ED. (7 
Butas the line az isto the line £ D, fo by 
{uppofition, isthe line a r tothe line Fs. 
Wherfore asthe line c o isto theline o D, 
foistheline ar to theline rz . Where- 
fore the lines c o and o» are commentu- _ 
rable with the lines a r and re (bythe 12. 
ofthis boke). Wherfore the refidue,name- -~ 
ly, the line cp is to therefidue,namely,to 
the line az,astheline c oistothelinear 
(by the r9.0f the fifth) Butit is proued,thåt 
the line c o iscémenfurable vato the line a oo E Ae | 
aF. Wherefore theline cp is commen- i . 
furable vnto the line ag . Wherefore ( by E l , 
the firlt of the fixth) the parallelogramme c a is commenfurable to the parallelogramme D z. Butthe 
parallelogramme c a is (by conftrudtion) rationall (foritis equall co the fquare of the rationall line ¢)._ 
Wherefore the parallelogramme s p isalfo rationall.. Wherefore theline which by {uppofition cõ- 
tayneth in power the fuperficies 8 D, is alfo rationall . Iftherfore a parallelograme be contayned.&c: 
which was required to be proued, 
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Of amediall line are produced infinite irrationall lines , of which none 


is of the felfe fame kinde with any of thofe that were before. 


AV ppofe that A be a mediall line . Then Lfay, that of the line Amay be produced 
| infinite irrational lines, of which none fhall be of the felfe fame kinde with any 
of thofe that were before. T ake a rationall line B . And unto that which is con- 
SGI tained vnder the lines A and B let the [quare of the line C be equall (by the 14. . 
of the fecond ) Wherefore the line C isirrationall . For a fuperficies i Demonitra- 
contained under a rationall line and an irrationall line, is (bythe Af- $~ zioe 
furpi following the 38 .of the tenth ) irvationall : and the lme whith B 
containeth in power an irrational [uperficies,is (by the Affumpt going 
before the 21.0f the tenth) irrationall. And itis not oneand thefelfe Eo, 
famewith any of thofe thirtene that were before. For none of the lines 
that were before applied to a rationali line maketh the breadth medial. _‘————— 
Againe unto that which is contained under the lines B and C, let the 
[quare of D be equall. Wherefore the [quare of D is irrationall. Wherefore alfo the line D 
is irrational and not of the {elf [ame kinde with any of thofe that were before. For the  fquare 
of none of the lines which were before applied to a rationall line maketh the breadth the line 
_ C In like fort alfo fhallit fo followe, if a man proceede infinitely . Wherefore it is manifest, 
that of a mediall line are produced infinite irrationall lines of which none is of the felfe fame 
kinde with any of thofe that were before : which was required tobe proued. 
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An other demonftration. 


=" Suppofethat AC bea mediall line. Then 1 fay,that of the line AC may be produced in- 
finite irrational lines, of which none [hall be of the felfe fame kinde with any of thofe irra: 
‘tionall lines before named .Vnto the line A C and from the point A, draw ( bythe 11. of the 
Sift) a perpédicular line AB, and let AB be arationall line,and make perfecte the parallelo- 
gramme BC. Wherefore B C is irrationall,by that which was declared and proued(in maner 
of an Afiumpt) inthecnd of the demonftration of the 38 + and the line that containeth it in 


_ power ts alfo irrationall . Let the line C D con- 
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tainein power the fuperficies BC. Wherefore 4 iS sl — 
C Disirrationall & not of the felfe fame kind 
with any of thofe that were before : for the 
Square-of the line C D applied to a rationall 
bine, nanzely, AB, maketh the breadth a mediall 
line, namely, A C. But the [quare of none of the B E` 
forefaid lines applied to a rationall line maketh . l 
the breadth a mediallline . Againe, make perfeéte the parallelogramme E D. Wherefore the 
parallelogramme E D is alfo irrational (by the fayd Affumpt in the end of the 38. his de- 
neonftration briefly proved ) and the line which containeth it in power is irrational: let the 
line which containeth it in power be D F . Wherefore D F is irrationall and not of the felfe 
Jame kinde with any of the forefaid irrationall lines . For the [quare of none of the forefaya 
trrationall lines applied unto a rationall line, maketh the breadth the line C D . Wherefore 
ofa medial lineare produced infinite irrationall lines, of which none is of the felfe fame 
kinde with any of thofe that were before : which was required to be demonftrated, 


q Lhe.g2.Theoreme. ‘Ihe 118. Propofition. 


.. Now let vs prowe that in fquare figures, the diameter is incommenfurable 
in length tothe fide. g i 

Wx wl" ppofe that ABCD beafquare, and let the diameter therof be AC. Then i 

VY \ fay that the diameter AC is incommenfurablein length to the fide A B. For i 

Dyo: i" be pofsible,let it be comen{urable in legth. I fay that thé this will follow, that 

(Ee! one and the felfe fame nuber {hall be both an enen number cy an odde number. 

It is manifest (by the 47 of the first) that the {quare of the line AC is doubleto the [quare 

of the line A B. And for that the line A Cis commen{urable in length ta the line A B(by fupe 

pofition), therfore the lyne AC hath unto theling AB A B 

that proportion that a nunsber hath to anumber(by the 

s.of the tenth). Let the lyne AC hauevnto the line AB 

that proportion that the number EF hath tothenum- 

ber G.And let E F and G be the leaft numbers that haue 

one and the fame proportion with them.Wherfore E F is 

not unitie.-For if E F bevnitie,and it hath to the num- 

ber G that proportion that theline AC hath to the lyne 

AB, and the line A Cis greater then the iyne A BWher 

forevnitie E F is greater thenthe number G, whichis 5 = 

impofible. Wherfore F Eis not vnitie, wherforeit is a PeH E 

uumber And for that as the [quare of the line ACis to Gr: ; 

the[anare of the lyne A B fois the [quare number of the number E F ,to the fqaare ie ‘is 
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of. the number. G for in eche is the proportion of their fides doubled (by thecorollary of the aa 
of the fixt andir ofthe eight): and the proportion of the line AC tothe line AB doubled,is 
equal to the proportio of the nisber E È tothe number G,doubled,for as the line A Cis tothe 
line AB, fois the nuber EF to the number G. But the (quare of the line A Cis double tothe 

[quare of the line A B.Wherfore the [quare number produced of the number EF is double 

to the [quare number produced of the number G. Wherefore the fqaare number produced of 
E Fis an euen number Wherfore E-F is alfo an even number Eorif E E were an odde nut 
ber the [quare number alfo produced of tt ,fhould (by the 23 .and 29 of the ninth) be an odde 
number. For if odde numbers how many foener be added together, and if the multitude of 
the be odde;the whole alfo fhal be odde Wherfore E F is an euen number Denide the number 

E F into two equall partes in H.And foraf{much as the numbers E F and G are the left num. 

bers in that proportion, therfore(by the 24. of the fenenth) they are prime numbers the one, 
to the other And E F is an euen number Wherfore G is an odde number.F or if G were ane~ 

sen number the number two fhould meafure both the number E F and the number G(for e- 
uery euen nuber hath an halfe part by the definition) but thefe niimbers.E F € G are prime 

the one to the other Wherf ove it is impof{ible that they fhould be meafured by two or by any. 
other number befides vnitie Wherfore G is an odde number. And forafmuch as the number 

E F is double to the number E H,iherfore the [qaare number produced of E F is quadruple 

tothe {quare number produced of E H And the [quare number produced of E F is double to. 
the fquare number produced of G. Wherforethe [quare number produced of Gis double to 
the {quare number produced of EH Wherfore the [quare number produced of G is an enen 
number Wherfore alfo by thofe thinges which hane bene before [poken, the number G is an 
enen number ;bist it is proued that it is an odde number,mwhich is impofible. Wherefore the 

line A Cis not commenfurable in length to the line A Bywherfore itis incommenfurable. 


aA An other demonftration. 


We may by an other demonstration proue, that the diameter of a {quare is incommen{u- 
rable to the fide thereof . Suppofe that there be a [quare , whofe diameter let be A and let the 
fide thereof be B.T hen I fay that the line A is incommenfurablein length to the lineB. For 
if it be poffible let it be commenfurablein length ._ And agayne asthe line Ais tothe line B 
foletthe number EF betothe number G : and let them be the least that hane one and th 
fame proportion with them : wherefore the numbers EF and ; “i 
G, are prime theoneto the other . First 1fay that G is not v- gi 
nitie. For if it be poffible let it be vnitie . And for that the 
fquare of the line À is to the [quare of the line B;as the fquare 
number produced of EF is to the [quare number produced of 
G (asis was prouedin the former demonftration ) but the 
Square of the line A is double to the {quare of the line B.Wher 
fore the [quare niiber produced of EF is double to the fquare l 
number produced of G. And by your fuppofition G is vnitie. Beever E 
Wherefore the [quare number produced of E F is the number Conn 
two which is impoffible Wherefore G is not unitie Wherefore itis a number . And for that 
as the [quare of the line A is to the [quare of the line B , fois the fquare number produced of 
EF tothe [quare number produced of G . Wherefore the {quare number produced of EF is 
double to the [quare number produced of G . Whereforethe [quare phat i produced of G 
mealureth the [quare number produced of E F Wherefore alfo ( by the 14.0f the eight ) the 
number G meafiureth the number BE sand the number G alfo meafurethit felfe Wherefore 
thenumber G meafurcth thefe numbers E E and G , when yet they are prime the one to the 

$ a RRG other 


Another dea 
monStration — 
leading to an 

împoffibiliiie, 


~ ` 


na The tenthBooke™ - 


ather:which is impoffible . Wherefore the diameter A is not commenfurable in length tothe 


fidcBWhereforeit is incommenfurable:which was required to be demonstrated. 


An other demonftration after F/u(fas. 


© “Suppofe that vppon the line AB be defcribed a fquare 
whofe diameter let be the line AC . Then I fay that the fide’ 
AB isincommenfurable in length vntothe diameter A C.For- .. 
afmuch as thelines AB and BC areequall, therefore the 
{quare of theline A C is double to the {quare of the line A B by » 
the 47.0f the firlt-Take by the 2.of the eight nfibers how many 
foeuer in continuall proportion fré vnitie, and in the proporti- - 
on of the {quaresofthelinesABandAC . Which letbe the ` 
numbers D,E,F,G.And forafmuch as the firit from vnitiename 
ly Eis no fquare number,for that it is a prime number , neither 
is alfo any other of the fayd numbers a fquare number except 
the third from vnitie and fo all the reft leuing one betwene,by 
the ro.of the ninth. Wherefore Dis toE,or Eto F,orF to G, 
in that proportion that a fquare number isto a number not 
{quare. Wherefore by the corrollary of the zs .of the eight, they 
are notin that proportion the one to the other:that a fquare 
number isto a {quarenumber. Wherefore neither alfo haue D 
the fquares of the lines AB and A C(which are in the fame pro- E 
F 
G 


portion) that porportion thata fquare number hath to a fquare 
number. Wherefore by the 9.of this booke their fides namely, 
the fide ‘AB and the diameter AC are incommenfurable in 
length the one to the other which was required to be proued. 

» - This demonttration I thought good to adde, forthat the former demonftrations 
feme not {o full,and they are thought of fome to be none of T heons,as alfo the propofi- 
tion to be none of Enclides, . 


Here followeth an inftruGion by fome ftudious and fkilfull Grecian 
- . (perchance Theon) which teacheth vs of farther yfe and 


fruite of thefe irrational] lines. 


` Seine that thereare founde out right lines incommenfurable in length the one to the o- 


_ ther,as the lines A and B ; there may alfo be founde out many other magnitudes haning legth 


and breadth ( fuch as are playne {uperficieces) which fhalbe incomme/urable the one to theo- 
ther-F or if (by the 13 .of the fixth) betwene the lines A and B there be taken the meane pro- 
portional line,namely C, then (by the fecond corrollary of the 20. of the fixth) as the line A 
is to the line B,fois the figure defcribed vpon the line A tothe figure de{cribed upon the line 
C; being both like and in like fort decribed, that is, whether they be fquares (which are al- 
wayes like the one to the other),or whether they be any other like rectiline figures, or whether 
they be circles aboutethe diameters A and C. For cir- 
cles haue that proportion the oneto the other, that the 
quares of their diameters hane(by the 2.0f the twelfth). o 
Wherfore (by the fecond part of the to. of the tenth) the 
figures defcribed upon the lines A and C being lkeand 2 
in like fort de{cribed are incommenfurable the one to the 
other Wherfore by this meanes there are founde out fuperficieces incommenfurable the one 
to the other. In like fort there may be founde out figures comefurable the one tothe other,ifye 
put the lines A and B to be comenfurable in legth the one to the other. And feing that itis fo, 
now let-vs alfo prone that enenin folides ‘alfo or 'bodyes there are fomecommenfurable the 
one to the other and other fome incommenfurable the one to the other. For if from eche 
af the fquares of the lines A and B, or from any other rettiline figures equal to thefe [quares 
wal, as . l be 
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wmenfurable the one to the orber( by the 10.0f the tenth) And if there be two circles Aand Br ssc rson tes 
and vpan coh of she circles be ereited Canes of Cilinders off equal altitude thoft Comes C# tesi Sds 
linders {hall beiwt bat proportion the one tothe other that the circles are,mhich are their bas en 


coimen{urable the one to the other ; the Conesalfv and Cilinders halbe incomenfurable the 

one to the other, (by the.10.of the tenth) Wherefore it i manifeftthat not onelyin lines and rah LO Swing te 
d commenfurabilitic or incommenfurability. Po oni 
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‘the fame,agréable to the matter-of this booke,and the pippofition it felfe, {o famous in Philofophy and 
Logicke,as it was,would in maner crane his elemétal p 
a 


x “4 ae ee 
haue bene by him in apt order placed ‘Butof the difordring oF it, carn retinaytieno'doube, if yeconfider 
in Zamberes tranflation;two other propofitiotis going next-before it,fo farre mifplaced, that where'they, ee 
tres word for word ,béfore duely alta ae 1os.and ros:yet here(after tlie booke ended) > they. 
are repeated with the numbers of 116.and 117.propofition,. Zambert therein was more faythfull to fol- 
+ low as Herfound.in his greke,example,than he was [kilfull or carefull to doe what was neceflary,.* > 


ano- Welldemonttrated, yet truth difordéd,is halfe difgraced sefpecially where the patterne -^7 ; 
ofgood ordet,by profeifion isatiouched to be. Bur through ignoraunce,arrogan- SAEN; T OARA 


iz =" -ey and temeritie of vnfkilfull Methode Malters,mäny thinges remayne ! 

Ra “22. S yet, in thefé Geometrical] Elementes , vnduely tumbled’ in: r è 

it, See et, Os 3 ied . a x A ae > 4 i 

AS t.0 °3!-". though true, yet with difgrace::' which by helpeoffo , 

i nalssaia “e+ many awittes and habilitie ef -Such as-now.may =, .,; 

<By usais æ, ey +> hauegood. caufe to be {kilfull herein, © an 

“8 ae n will hope)erelong betakena. is 

ween | costs; joa vane, a Way tand thinges ofimpor- Tes ARON 

, Sis Gi sce. og FUSER ane ill pee Bo 
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clides Elementes. ~ 
Th ; RR ITHERTO n ATH EVYCLIDE IN THESE 
of cede aC) IPA L former bookes with a wonderfull Methode and order 
booke. A IN A {M entreatéd of fuch kindes of figures fuperficial which are 


. fy or may be defcribed ina 'fuperficies or plaine, And hath’ 
aa | taught and fet forth their properties, natures; generati-. 
=~ [)% ons,and produ@ionseuenfrom the-firft roote,ground;,. 

S. 9 and beginning of them: namely from a point,which al- 


A point the be- ‘ah (SY thoughitbe indinifible, yer is it the. beginning of all 


ginningofall S44] PYA quantivic,and ofit and of the motion and flowing ther- 
T FAF G 9, ofis produced a line,and confequently-all quantitie c6= 
eae” nef tinuall, as all figures playne and folide what fo ener. Ex. 
The methode Lae Poke © BM Gc thea A ae TE ees 

Gfedby Euclide Bae chde therefore in his f2it booke began withit , and from 
in the ten for- ~ thence went hetoaline,astoa thing moftfimple next 


mer bookes. ynto'a point,th echtd atu perficies,and voangles,and fo through the. whole firft booke, 
First booke. he intl of thefe molt fimpleand plaine groundes. ‘Inthe fecond booke he entrea- 
Secondbooks, ted Further,and went vnto more harder matter;ind'tanght of dinifions of lines,and of 


barns 


ec 6f circlés:In the fourth booke he compareth figures of right lines and circles together, 
Kiverhbooke,  Ceatiwifé’a civclé'with iw or about aréeailine figure’, In the fifth booke he fearcheth out 
| the nature of proportion(a matter of wonderfull vfeand deepe confideration),for that 
otherwife he could not comparefigure with figure, or the fides of figures together, 
For whatfoeuer igcompared to any other thing, is compared ynto it vndonbtedly vne 
Sixth booke, der fomekinde of proportion. Wherefore in the fixth booke he compareth figures to- 
géther,one to another, likewife their fides.And for that the natureof proportion, can 
not be fully.and cleately fene without\the knowledge of number, whereinit is firftand 
Senenthbooke  chiefely found:in the feuenth,cight,and ninth bdokes, he entreateth of number, & of 
Eight booke. the kindes and properties thereof. And becanfe that the fides of folide bodyes, for the 
Ninth booke, T partare of fuch fe that compared together , they haue fuch proportion the one 
to the other,whichcan not be exprefled by any number certayne,and therefore are cal- 
Tenth booke.  ledirrational lines, heih the téth boke hath writté & taught which lines are cOméfura- 
bleor incoméfurable.the one to the other,and of the diuerfitie of kindes of irrationall 
lines, with all the conditions & ptoptieties of them. And thus hath Euchde in thefe ten 
forefayd bokes, fully & moft pléteoufly in 4 mertelous order taught,whatfoeuer femed 
neceflary,and requifite to the knowledge of all fuperficiall figures, of what fort & forme 
fo euer they be. Now in thefe bookes following heentreateth of figures of an other 
What is entres Kinde namely,of bodely figures-as of Cubes;Piramids, Cones, Columnes, Cilinders, 
ate Parallelipipedons;Spheres and fuch others:and fheweth the diuerfitie of thé, the gene- 
iagnackes for- ration,and produ@ion ofthem,and demonftrateth with great and wonderfullart,their 
ee ier lo- proprieties and paffions,with all their natures and conditions . He alfo compareth one 
dies,the final ofthemtoanother, whereb to know the reafon ‘and: proportion ‘of the one to the o- 
ende E3 feopeof ther, chiefely of the fiue bodyes which are called regular odyes = And thefe are the 
Euclides Geo- thinges of allother entreated of iti Geótnetriei moftworthy and of greateft dignitie, 
mesrical Ele- od as it were the end and finall entent of the whole are of Geometrie, and for whofe 
mentess ——  canfe hath bene written, and {poken whatfoener hath hitherto in the former bookes 
ig ee bene fayd or written.As the firt béoke wasa ground , anda rieceffary ehtrye to all the 
SS cleaéth vet following, fois this elev enth booke a neceffaryentrie and groùnd to thereft which 
‘poke sogerser, follow. Andas that contayned the declaration of wordes , and i pee? i oe 


of Euclides Elementese ` Fol3i2e 


feqùifite to the knowledge of fuperficial figures and entreated of lines (and of their di- 
uifions and {e@ions ) which are the termeşand limites of fuperficiall figures? fo in this 
bookeis fet forth the declaration 6f wordes and definitions cf thinges pertayiing to 
folide and cerporall figares:and alfo of fuperficieces which.are the termes & limites of 
folides :moreouer ofthe diuifionand interfetion of them, and diners othet thinges, 
without which the knowledge of bodely and folide formes can not beattdyned vnto, 
And firftis fet the definitions as followeth. Ak. Seem 

ato zA a eed i% = Ret var n - a 

x r v oe ua Aci Es aiy 

? . | “Definitions o> ssu ued at 

A folide or body is that which bath length, breadth, and thicknes, and the 


terme or limite of a folide is a fuperfictes. sage p i, 


fe A pn ' : 
There are three kindes of continuall quantitie,a line, a fuperficies,and a folide or body: the begin- 
ning ofall which (as before hath bene fayd ) isa poynt, which is indiuifible. Two of thefe quantities, 
namely, aline and a fuperficies , were defined of Ewelide before in his firft booke . But the third kinde, 
namely, a folide or body he there defined not,asa thing which pertayned not then to his'‘purpofe: but 
here in this place he fetteth the definitié therof, as that which chiefely now pertayneth to his purpofe, 
and without which nothing in thefe thinges‘can profitably be taught . 4 foide (fayth he ) és that which 
hath legth breadth snd shicknes,or depth, There are (as before hath bene taught) three reafons or meanes 
of meafuring,which are called cémonly dimenfions, namely, length, breadth, and thicknes . Thefe di- 
menfions are afertbed vnto quantities onely By thefe are all kindes of quantitie defined, & are counted 
perfect or imperfect,according as they are pertaker of fewer or more of them . As Exclide defined a line, 
afcribing vato it onely one of thefe dimenfions , namely, length : Wherefore a line isthe imperfecteft 
kinde of quantitie.In defining ofa fuperficies,he afcribed vnto it two dimenfions, namely, length, and 
breadth: whereby a fuperficies is a quantitie of greater perfection then isa line, but herein the defini- 
cid of a folide or body. Exclide attributeth vnto it allthe three dimenfids,légth,breadth, and thicknes. - 
Whoerfore a folide is the mott perfecteft quantitic, which wanteth no dimenfion at all,paffinga lyne by 
two dimenfions,and paflinga {uperficies by one. This definition of a folide is withoutany defignation 
of forme or figure eafily ynderftanded,onely conceiuing in minde,or beholding with the eye a piece of 
timber or ftone,or what matter fo euer els, whofe dimenfions let be equall or ynequall. For example 
let the length therofbe s.inches,the breadth 4. and the thicknes z. ifthe dimenfions were, equall, the 
“reafon is like,and all one,as it is in a Sphere and in a cube.For in that refpectand confideration onely, 
chat itis long,broade,and thicke,ir beareth the name of a folide or body,and hath. the nature and pro- 
“perties therof. Theres added to the ende of the definition ofa folide,that the terme and limite ofa fo- 
“lide is a fuperficies.Of thinges infinitie there is no Arte or Science „All quantities therfore in this Arte 
‘entreated of,are imagined to be finite,arid to haue their endes and borders as hath bene fhewed in the 
{irit booke,that the limites and endes ofa line are pointes, and the limites or borders. of a {uperficies 
‘are lines,fo now he faith that the endes,limites,or borders of a folide are fuperficiecegp As the fide of 
‘any {quare piece of timber,or ofa table,or die,or any other like,are the termes and limites of them. 


2 Aight lineis then ereéted perpendiculay” "AO yh 
the right line maketh right angles with all th dare 
drawen Ypon the ground plaine fuperficies. ` 


_ Suppofe thar vpon the grounde playne fuperfi- 
cies c p E F from the pointe g be erected a right line, 
namely, 8 a, fo that let the point a-be a loft in theayre. 
Drawe alfo from the peynte z in the playne fuperficies c- 
DEF, as many right lines as ye lift > as the lines B c, 
BD,BE,BF,26,BK,8H, and s 1. if the ereéted line 
z a with all thefe lines drawen in the fuperficiesc D 8 8 
“make a right arigle, fo that all thefeangles a s C, arn, 
,ABE,AEF)ABG,ABK,ABH,ABL,-and fo of others,be 
right angles, thénby this definition, the line az-is a line 
‘erected vpon the fuperficies cp  F : itisalfo called com- 
monly a perpendicular line or a plumb line, vato or vpona 
fuperficies. 
U E 
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feqitifite to the knowledge of fuperficial figures and entreated of lines (and of their di- 
uifions and {ections ) which are the termes and limites of {uperficiall figures: foin this 
booke is fet forth the declaration Of wordesand definitions of thinges' pertayning to 
folide and corporall figutes:and alfo of {uperficieces which:are the rermes & limites of 
folides :moteouer ofthe diuifion'and interfetion of them. and diners othet thinges, 
without which the knowledge of bodely and folide formes cannot be attdyned vnto, 
And firftis fet the definitions as followeth. GPG | a ey! 
x f d t e. . nea s 
N ) Definitions. — mn eet o 

`= A folide or body is that which bath length, breadth, and thicknes, and the 


` termeor limite of afolideisafuperfices. © . | LI 


Thereare three kindes of continual! quantitie,a line, a fuperficies,and a folide or body: the begin- 
ning ofall which (as before hath bene fayd ) is apoynt , which is indiuifible. Two of thefe quantities, 
namely, a line and a fuperficies , were defined of Ewelide before in his firit booke . Butthe third kinde, 
‘namely, a folide or body he there defined not,asa thing which pertayned not then to hispurpofe: but 
here in this place he fetteth the definitié therof, as that which chiefely now pertayneth to his purpofe, 
‘and without which nothing in thefe thinges can profitably be taught . 4 ozide (fayth he ) és that which 
“bath léerh breadth xndshicknes,or depth. There are (as before hath bene taught) three reafons or meanes 
of meafuring,whick are called comonly dimenfions, namely, length, breadth, and thicknes . Thefe di- 
menfions are afcribed vnto quantities onely.By thefe are all kindes of quantitie defined, & are counted 
perfec or imperfect,according as they are pertaker of feweror more of them . As Exclide defined a line, 
afcribing ynto it onely one of thefe dimentions , namely, length : Wherefore a line is the imperfe&eft 
kinde of quantitie.In defining ofa fuperficies,he afcribed ynto it two dimenfions, namely, length, and 
breadth: whereby a fuperficies is a quantitie of greater perfection thenisa line, but herein the defini- 


cid of a folide or body. Euclide attributeth ynto it all the three dimenfiés,légth,breadth, and thicknes. ` 


Wherfore a folide is the moft perfecteft quantitic, which wanteth no dimenfion at all,paffing a lyne by 
two dimenfions,and paffinga {uperficies by one. This definition of afolide is withoutany defignation 
of forme or figure ealtly ynderftanded,onely conceiuing in minde,or beholding with the eye a piece of 
timber or ftone,or what matter fo euer els, whofe dimenfions let be equall or ynequall. For example 
Jet the length therofbe s.inches,the breadth 4. and the thicknes 2. ifthe dimenfions were equall, the 
“réafon is like,and all one,as it is in a Sphere and in a cube.For in that refpect and confideration ‘onely, 
that itis long broade,and thicke, it beareth the name ofa folide or body, and hath.the nature and pro- 
“perties therof. There is added to the ende of the definition ofa folide,that the terme and limite of a fo- 
‘lide is a fuperficies.Of thinges infinitie there is no Arte or Science. All quantities therfore inthis Arte 
‘entreated of,are imagined to be finite,and to haue their endes and borders as hath bene fhewed in the 
‘firt booke, that the limites and endes ofa line are pointes, and the limites or borders. of a fuperficies 
‘are lines,fo now he faith that the endes, limites, or borders of a folide are {uperficiecegp Âs the fide of 
‘any {quare piece of timber,or ofa table,or die,or any other like,are the termes and limites of them. 


2 A right line is then erected perpendicularly to a plaine fuperficies whe 
the right line maketh right angles with all the lines which touch it andare 
drawen vpon the ground plaine fuperficies. ` 


` Suppofe that vpon the grounde playne fuperfi- 
cies. cD E r from the pointe g be erected a right line, 
namely, z a, fo thatlet the point a be a loft in theayre. 
Drawe alio from the peynte z in the playne fuperficies c~ 
DEF, as many right lines as ye lift, as the lines z c, 
BD,BE,3F,8G,BK,B8H, and gx. If the ereéted line 
z awith all thefe lines drawen in the fuperficiesc D B 8 
“make a right-angle, fo that all thefe angles anc, ann, 
LA B E, ABF,AB G,A BK, ABE, aB L,.and fo of others,be 
right angles, thén by this definition, the line az is a line 
erected vpon the fuperficies c p £ F : itis alfo called com- 
monly a perpendicular line ora plumb line,vnto or vpona 
{uperficies. i 
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` the G MorG N drawen in the ground fuperficies CD EF. ly- 


Declaration. 
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‘which lerthe fuperficies CDE F be aground plaine fuperficies, and 


‘either ofthem, & be drawen in either of them : in which line 


\ T be elenenth Booke > . 


3 A plaine fuperficies is then vpright or ereited perpendicularly tow 
plaine fuperficies, when all the’ right lines drawen in one of the plaine fus 
perficteces pnto the.common fection of thofe two plaine fuperficieces, maa, 

_ king therwith right angles, do alfomakéright angles to the other plaine 
fuperficies. Inclination or leaning of a right line, toa plaine fuperficies, 
is an acute angle, contained vnder aright line falling from a point abone 
to the plaine fuperficies, and vnder an other right line from the lower end 
of the fayd line ( let downe ) drawen inthe fame plaine fuperficies, by a 
certaine point a/Signed ,where a right line from the firft point aboue,to the 
fame plaine fuperficies falling perpendicularly a paekan 


^g 


2 8 
| 
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In this third definition are includedtwo definitions :.the fritis 
pendicularly ypona plainefuperficies .. The fecondis of the inclinati 
a fuperficies: of the firi take this example. Suppofe ye haue two fupe: 


reCted ynto it, and let the line C D bea common termé orin- 
terfediion to them both, thatis, leritbetheend or: bound of 


note at pleafure certaine pointes,as the point G, H.-From 
which pointes ynto the line C D, draw perpendicular lines in 
the fuperficies AB C D, which let be GL and H K,whichfal- . 
ling vpon the fuperficies CDE F, if they canfe right angles - 
with it,thatis, with lines drawen initfrom the fame pointes 
Gand H, as ifthe angle LGM or the angle LG N contayned 
ynder the line L'G drawen in the {uperficies ere¢ted,and-ynder m mn 


A B 


¥ 


ing flat, be'a right angle,then by this definition, the fuperficies : 
ABC D'isvpright or erected vpon the fuperficies CDEF. Itis alfo commonly called a fuperficies 
perpendicular vpon or vnto afuperficies. ave $= pee j 
Forthe fecond part of this definition, which is ofthe inclination ofa right line vnto a plaine fu- 
perficies,take thisexample. Let ABCD be aground plaine fuperficies, ypon which from a point 
being.aloft, namely; the point E, fuppofe a right line.to‘fall, which letbe the line EG, touching the 


plaine fuperficies A B'C D atthe poynt G> Againe,from the point E, being the toppe or higher limite 


and end of the inclining line E G,leta perpendicular line fall vnto the plaine fuperficies AB C D,which 
let be the line E F, andletF be the point where EF toucheth the plaine {uperficies ABCD. Then 
from the point of the fall of the line inclining vpon thefuperficies ynto —- ‘ z 
the point of the falling of the perpendicular line vpon the fame fuper- .- 4 
ficies, that is, from the point G to the point F, draw aright line G F. 
‘Now by this definition, the acute angle EG F isthe inclination of the ` 

line EG vnto the fuperficies AB CD . Becaufe itis contayned of the 

inclining line, and ofthe right line drawen in the fuperficies, from the 

point of the fall of theline inclining to the point of the fall of the per- 4 

pendicular line : which angle mutt of neceflitie be an acute angle . For 
the angle EF Gis by conftruction a rightangle,and three‘augies in a triang ht 
angles . Wherefore the other two angles,namely, the angles EG F,and G. "as? 
angle. Wherfore either of them is leffe then a rightangle, Wherfore the ang! 


4 Inclination of a plaine fuperficies to a plaine [uperficies, is an acute ane 
gle contayned vnder the right lines, which being drawen in either of the 
plaine fuperficieces to one & the felf fame point of the comon fection, make 
with the fection right angles. | ss. 4 


Suppofe 
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_ Suppofechatthere be two fuperficiecesABGD&EF GH; ro bar inne Lorde 
and let the fuperficies A.B C.D be fuppofed to be ereéted nor. cee ETS! S 
pérpendicularly but fornewhat leaning and -inclining vnto thes 1 — 
plaine fuperficies EF GH, asmuchoraslitle as ye will : the 
cőmon terme or fection of which two fuperficieces let be the 
line C D . From fome one point, as from the point M affigned, __ 
inthe common fection ofthe. two fuperficiecés;namely,in the 
line C D, draw a perpendicular line in either fuperficies:In the «: 

_fround fuperficies EF GH draw the line MX, and in the fu- 
erficies AB C D draw theline ML. Now iftheangle LM K 
baai acute angle, then isthat angle thé inclination of the fu- ` 
perficies A B C D vnto the fuperficies E F:G H; by this defini- — 
tion, becaufe it iscontained of perpendicular lines drawen in” 
either of the fuperficiecesto one and the felf fame point being 
the common fe¢tion of them both. 


ae 


` 


5 Plaine fuperficieces arein like fort incline on Ffthdifinia 


the fayd angles of inclination are equall the one to the other. 


“This definition needeth no declaration at all, but is moft manifeft by the definition Jatt going before. 
For in confidering the inclinations of diners fulperficiecés to others, ifthe acute angles contayned vn- 
der the perpendicular lines drawen in them from one pointaffignedinech of their common fe&ions 
be equall,asifto theangle 1 m x in the formerexample be geuen an other angle in the inclination of 
two other fuperficieces equall, then is the inclination of thefe fuperficieces like, and are by this defini- 
tion fayd in like fort to incline the one to the other, 

Theodofivs geucth an other definition of like inclination of plaine fuperficieces the one to the other, 
after this maner. One pleine fuperficies 13 lhe inclined to an other, as an other [uperficies is to an other , when 
sn esther of the plaine fuperficteces right lines being drawen,dnd making right angles with their common [edion, 
containe sn the fame posntesequall angles . This definition is in {ubftance the fame with that geuen of 
Euclide, and isan elucidation of it . For examplelet as c p bea ground plaine fuperficies, ynto which 
let the fuperficies x Ff 1 x incline and leane . And let the common fection of thefe two fuperficieces be 
the line z r . Then draweineche of thefe fuperficieces right lines tofome one point of the common 
fection z r, which letbe the point c : with which feétion let them make right angles . As in the fuper- 


c "i 


& 


ai 


~ ficies a s cp draw the line u c, which in the point 6 letit make with the common feétié a right angle 
HGF orn GE. Alfo in the fuperficiės £ rx x draw the line x c, which in the point c together with 
thecommon feétion z r let makealfo a right angle z c r, or the rightangle 1G F. 

Now alfo let there be an other ground plaine fuperficies,namely,the fuperficies m {x o r, ynto whom 
alfo let leane and incline thefuperficies aR s t, and letthe common feétion or fegment of them bethe 
line ar. And draw in the fuperficies m N oP to fome one point of the cémon fection asto the point 
x theline’v x, making with the common fection right anglės, namely, the angle v x r, or the angle 

“y x Q: alfo in thefuperficies s-r qx draw the rightline y x to thefame point x in the common feéti~ 
‘on, making therwith right angles,as the angle y x x, or the angle r x @. Now (as fayth the definition) 
if the angles contayned vnder the right lines drawen in thefe fuperficieces & making right angles with 
the common fection, be in the pointes, that is, in the pointes of their meting in the common {etion,e- 
quall : then is the inclination of the fuperficieces equall . Asin this example, ifthe angle 1 6 s con- 
tayned vnder the line z ¢ being in the inclining fuperficies 1 x £ r and ynder the line z G being in 
the ground fuperficies az c p, be equall,to the angle x x y contayned ynder the line v x being in the 
RR iy. ground 
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3. A plaine fuperficies is then vpright or eredted perpendicularly tow 
plaine fuperficies, when allthe right lines drawen in one of the plaine fús 
perficieces vnto the. common fection of thofe two plaine fuperficieces, mas 
king therwith right angles, do alfomakeright angles to the other plaine 
fuperficies. Inclination or leaning of a right line, to a plaine fuperficies; 
is an acute angle, contained vnder aright line falling from a point abote 
to the plaine fuperficies, and vnder an other right line from the lower end 
of the fayd line ( let downe ) drawen in-the fame plaine fuperficies, by a 
certaine point afSigned where a right line from the firft point aboue,to the 
fame plaine fuperficies falling perpendicularly toucheth. 


my 
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In this third definition are included two definitions: the firft is ofa plaine fuperficies ereéted per- 
pendicularly vpona plaine fuperficies .. The fecond:is of the inclination orleaning of aright line vanto 


afuperficies:of the firit take this example. Suppofe ye haue two fuperficieces AB CD and C DEF. OF 


which letthe fuperficies CD EF be aground plaine fuperficies, and let the fuperficies ABCD Be c- 
rected ynto it, andlet the line C D bea common terme orin- i k 
terfeétion to them both, that is, letit be the end or bound of z . 


either ofthem, & be drawen in either ofthem ; in which line 


note atpleafure certaine pointes,as the point G, H. From 
which pointes vnto theline C D, draw perpendicular linesin -- 
the fuperficies AB C D, which let be G.L and HK,whichfal- . 
ling vpon the fuperficies C DEF, if they canfe right angles. 
with it,thatis, with lines drawen inicfrom the fame pointes 
Gand H, as ifthe angle LGM or the angle LG Ncontayned 


under the line L'G drawen in the fuperficies ereéted,and vader - 
i -t the G M'orG N drawen in the ground fuperficies CDE F, ly- + E M : 
ing flat, be’a right angle,then by this definition, the {uperficies à . 
ABCD is¥prighror erected vpon the fuperficies CDEF. Itis alfo co ~ VUE jeg 
perpendicülar vpon or vnto a fuperficies. TE apa A ; 
: For the fecond part of this definition, which is of the inclination ofa L | ite 
D eclar atio# perficjes,täkë this example. Let ABC D bea ground plaine fuperficies, > i > lint 
of th e fecond beinga loft, namely, the point E, fuppofearightline: to fall, which let be r | the 
garh plaine fuperficies A B C D at the poynt G^. Againe,from the point E, bein e ite 
and end of the inclining line E G,leta perpendicular line fall vnto the plain i ich 
let be the line EF, andletF be the point where EF toucheth the plaine 
from the point of the fall of the line inclining vpon the fuperficies vnto i 
the point ofthe falling of the perpendicular line vpon the fame fuper- .. - 
ficies, that is, from the point G to the point F, draw aright line G F, 
Now by this definition, the acute anglè EG F isthe inclination ofthe’ | i 7 
line EG vnto the fuperficies AB C D . Becaufeitis contayned ofthe : 
inclining line, and of the right line drawen inthe {uperficies, fromthe 7%. °°. o o 
point ofthe fall of the line inclining to the point of the fall of the per- Ee 7 D. 
pendicular line : which angle mutt of neceflitie be an acute angle . For 3 
the angle EF G is by conftruétion aright angle,arid three'angles in a triangle are equall-to two right 
angles . Wherefore the other two angles namely, the angles EG F, and G E F, are equall to one right 
angle. Wherfore either of them is leffe then a rightangle, Wherfore the angle EG F isan acuteangle. _ 
Foarbdifi. LE Inclination of a plaine fuperficies to a plaine fuperficies, is an acute ane 
Rie le contayned vnder the right lines, which being drawen in either of the 


plaine fuperficteces to one & the felf fame point of the cmon fection, make 
with the feétion right angles. ` m, 


Suppofe 


of Eüchiles Elementes.. Ta z 


, Suppofechatthere be two fuperficieces A BGD & EF GH; iz- l 
and let the fuperficies AB CD be fuppofed to be ereéted not. 
perpendicularly but fomewhat leaning and inclining vnto thes > 
plaine fuperficies EF GH, as much or as litle as ye will : the 
cémon terme or fection of which two fuperficieces let be the 
line C D . From fome one point,as from the point M affigned | 
inthe common fection of the-two fuperficieces,namely,in the 
line C D, draw a perpendicular line in either fuperficies.In the & Pa 
ground fuperficies EF G H draw theline MK, and in thefu- [xM — ee 

erficies AB C D draw the line ML. Now ifthe angle LM K 
eee acute angle, then is that angle tht inclination ofthe fu- | | 
perficies A B C D vnto the fuperficies EF GH, bythis defini- «. | 
tion, becaufe itis contained of perpendicular lines drawen ii’ |- 
either of the fuperficieces to one and the felf fame point being 
the common fection of them both. 
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s Plaine fuperficieces arein like fort inclined the one to the other, when Fifsh difini, 
___ the fayd angles of inclination are equall the one to the other. ee Gr 


‘This definition needeth no declaration at all,but is moft manifeft by the definition laft going before, 
For in confidering the inclinations of diners fuperficieces to others, ifthe acute angles contayned vn- 
der the perpendicular lines drawen in them from oné point affigned inech of their common feétions 
be equall, as ifto the angle xm x inthe former example be geuen an other angle in the inclination of 
two other fuperficieces equall, then is the inclination of thefe fuperficieces like, and are by this defini- 
tion fayd in like fort to incline the.one to the other, ane 

Theedofius geucth an other definition of like inclination of plaine fuperficieces the one to the other, 
after this maner, One plaine fuperficies is lske inclined to an other, asan other fuperficies isto an other ,when >? 
sn esther of the plaine fuperficseces right lines being drawen and making right ungles with their common fection, >? 
containe inthe fame posntesequall angles . This definition is in fubftance the fame with that geuen of >» 
Euclide, and isan elucidation of it . For examplelet as c p be aground plaine fuperficies, ynto which 
let the fuperficies x f 1 x inclineand leane . And let the common fection of thefe two fuperficieces be 
the line £ r. Then drawe ineche of thefe fuperficieces right lines tofome one point of the common 
fection z r, which let be the point ¢ : with which fection let them make right angles . As in the fuper- 
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'ficies ax c > draw the line u c, which in the point 6 letit make with the common fe&tió a right angle 
wor or HGE. Alfoin the fuperficies x r1x draw the line r ¢, which in the point c together with 
thecommon fection z F let makealfoa right angle z c F, or the rightangle 1G zx. 

Now alfo let there be an other ground plaine fuperficies,namely,the fuperficies m wo p, vnto whom 
alfo let leane and incline the fuperficies qx s t, and letthe common feétion or fegment of them be the 
line & x. And draw in the fuperficies m n o P to fome one point of the cémon fection as to the point 
x theline’v x, making with fe common fection right anglés, namiely, theangle v x x, or the angle 
v x Q : alfo in thefuperficies sr q x draw the rightline y x to thefame point x in the common feéti~ 
on, making therwith right angles,as the angle y x x, or the angle r x q. Now (as fayth the definition) 
if the angles contayned vnder the right lines drawen in thefe fuperficieces & making right angles with 
the common feĉtion,be in the pointes, that is, in the pointes of their meting in the common fetion,e- 
quall : then is the inclination of the fuperficieces equall, Asin this example, ifthe angle 1 a n con- 
tayned vnder the line 1 ¢ being in the inclining fuperficies 1x 8 F and ynder the line » c being-in 
the ground fuperficies an c p, be equall,to the angle x xv contayned yndertheline v x beingin the 
RR. iii. ground 
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6 Parallell plaine fuperficieces are thofe ,which being produced or extens 
ded anyway neuer touch or concurre together. ` 9 eo omi 


Neither needeth this definition any declaration, but is very eafie to be ynderitanded by the defini» 
tion of paralleli lines : for as they being drawen onany partjneuer touch or come together: fo paralleh 
plaine fuperficieces are fuch, which admitte no touch,that.is, being produced any way infinitely neuct 
meeteorcometogether, n- 0 a4 egal. a ' i 
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7 Like folide or bodily figures are fuch, which are contained ‘vader like 
- v plainefuperficteces, and equallin multitude. °° 2°. 

What plaine fuperficieces are called like, hath in the beginning of the fixth booke, bene {ufficiently 
declared . Now when folide figures or bodies be contained vnder fuch like plaine fuperficiecesas there 
‘are defined,and equallin number, thatis, thatthe one folide haue as many in nutaber as the other,in 


te 


their fides and limites: they are called like folide figures, or like bodies. 


8 Eguall and like folide (or bodely ai figures ‘are thofe which are contained 
vnder like fuperficieces and equall both in multitude and in magnitude. 


Inlike folide figures it is {ufficient,that the fuperficieces which containe them be like and equalt in 
number onely, but in like folide-figures and equall,it is neceffary that the like fuperficieces contaynyng 
them,be alfo equal in magnitude:So that befides the likenes betwene them, they be(eche being com- 
pared to his correfpondent fuperficies)) of one greatnes,and that their areas or fieldes be equal. When 
fuch fuperficieces contayne bodies or folides,then are fuch bodies equall and like folides or bodies. - 


9 A ‘folide or bodily angle, is an inclination of moe then two lines to all the 
` dines which touch.themfelues mutually, and are not in one and the felfe 
fame fuperficies, 


Or els thus: A folide or bodily an gle is that which is contayned pnder me 
then two playne angles not being in one and the felfe fame plaine [uperfte 
cies but confiSting all at one point. 


Ofa folide angle doth Euclide here geuetwo feuetall definitiés. The firft is genen by the concurfe 
and touch of many lines. The fecond by the touch & concurfe of many fuperficiall angles. And both 
thefe definitions tende to one, and are not much different, for that lynes are the limittes and termes of 
fuperficieces. But the fecond geuen by fuperficiall angles is the more natural! definition becaufe that 
{uperficieces are the next and immediate limites of bodies,and fo are not lines.An example of a folide 
anglé cannot wel and at fully be-geué or defcribed,in a plaine fuperficies.But touchyng this firk defini- 

, 416, lay before youa cube ora die,and céfiderany ofthe corners or angles therof,{o fhal ye fee thatat 
euery angle there concurre thre lines (for two lines eGeurring cannot make a folide angle) namely,the 
line or edge ofhis breadth, of his légth,and ofhis thicknes,which their fo inclining & cécurring toge- 
ther,make a folide angle,and fo of others.And now cécerning the fecond-definitid what fuperficial or 
plain angles be,hath bene taught before inthe firlt boke,namely,that it is the couch of two right lines. 
Andasa fuperficiall or playne angleis caufed & cétained of right lines, fo isa folide angle canfed & cd- 


_tayned of plaine fuperficiall angles. Two right lines touching together, makea plaine angle , but two 


plaine angles ioyned together can not make a folide angle, butaccording to the definitié they mutt be 

moe thé two,as three,foure,fiue,or moe: which alfo mutt not be in one & the felfe fame fuperficies, 

but muft be in diuers fuperficieces meeting at one point:This definition is not hard,but may eafily be 

céceiued ina cube ora die,where ye fee three angles of any three fuperficieces or fides of the die con- 

curre and mecete together in one point, which three playne angles fo ioyned together, make a folide 

angle, Likewife in a Pyramis or a {pire ofa iteple or any other fuch thing,all the fides therof téding “a 
/ Í war 
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ward narowerand nafower,at length ende their angles(atithe heigth o 
ortoppe therof) in one point.So all their angles there toyned toge-  -_ 
ther, make a folide angle.: And forthe Setter fight thereofy bhaue fee! -- 
here a figure wherby ye thall more ¢afily.conceiue it, the bafe of the 
figureis a triangle namely,A B C,if on euery fide of the triangle AB 
C,ye rayfe vp a triangle,as vpon the fide AB,ye raife vp the triangle - 
A FB,and vpon the fide A C the triangle A F C, and vpen the fide B: ‘ 

C, the triangle B F C,and fo bowing the triangles raifed vp,thattheir ' 
toppes,namely the pointes F meeteandioyne togetherin one-point, —_ 
ye fhal eafily and plainly fee how thefe three fuperficiallangles ARB: `- / 
B F C,C F A,ioyne and clofe together,touching the oné the other in- A . 
the point F,and fo makea folide angle. | i ae a 


SS 


i 


zo A Pyramis is a folide figure contained ‘under many playne Superficieces Tenth difinis. 
fet vpon one playne fuperfictes and gathered together to one point, tote 


Two fuperficieces rayfed vpon any ground can not make a Pyramis, forthat two {uperficiall angles, 
ioyned together in the toppe,cannet(as before is fayd make a folide angle. Wherfore whé thr e,foure, 
fiue,or moe¢how.many foeuer)fuperficieces are raifed vp fro one {uperficiesbeing the ground,or bafe, 
and euer.afcéding diminifh their breadth,till at rhe légth all their angles cécurre in one point, making 
therea folide angle: the folide.inclofed,bounded,and terminated by thefe fuperficieces is called a Py-” 
ramis,asye fee in a taper offoure fides,and in a {pire ofa towre which containeth many fides,either of 
which is 2 Pyramis. vas 

And becaufe that all the fuperficieces of euery Pyramis afcend from one playne fuperficies as from 
the bafe,and tende to one poynt,it muft of neceflirie come to paffe, that all the fuperficieces of a Pyra- 
mis are trianguler,except the bafé, which may be ofany forme or figure excepta circle. For if the bafe 
bea circle,then it afcendeth not with fides,ordiuers fuperficieces but with one round fuperficies,and 
hath not the name ofa Pyramis,butis: called(as hereafter fhall appeare ) a Cone. 

Of Pyramids there are diners kindes.. For according to the varietie of the bafeis brought forth the 
yarietie and diuerfitie ofkindes of Pyramids . If the bafe of a Pyramis bea triangle, then is it called 
a triangled Pyramis . Ifthe bafebea figure of fower angles, itis called a quadrangled Pyramis. 
Ifthe bafe bea Pentagon, then is it a Pentagonall or fiueangled Pyramis. And fo forth according 
tothe increafe‘of the angles of the bafe infinitely » ‘Although the fi- 
gure of a’ Pyramis can not be well expreffed ina playne fuperficies, 
yet may ye fafficiently conceane of it both: by the figure belbre fetin 
the definition of a folide angle; and by: the figure here fet, if yeima- 
gine the point A together ‘with:the lines AB, A C,and A D, to be 
eleuated on high. And yetthatthereader may more clerely feethe 
forme ofa Pyramis, Lhaue herefertwo fundry Pyramids which will 
appeare bodilike, if ye erectethe papers wherin are drawen. the trian- 
gular fides-ofeche Pyramis, in fuch fort that the pointes of the angles 
F of ech triangle may in euery Pyramis concurre in one point,.and 
make afolide angle : one of which hath to his bafe a fower fided fi- 
gure, and the other a fiue fided figute.. The forme of a triangled Pyra- E ? 
misye may before beholde in the example of afolideangle. And by 
thefe may ye conceaue ofallotherkindes of Pyramids. 
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ward narowerand natower,atlerigth ende their.anglés(atthe heigth: ` 
ortoppe therof) in one point.So all their angles there ioyned toges 
ther, make a folide angle.: And forthe better fight thereof, g 

here a figure wherby ye {hall mare ¢afily.conceiue it, the 
figure is a triangle, namely,A B C,if on enery fide of the tria 
C,ye rayfe vp a triangle,as vpon the fide A B,ye raife vp the 
A FB,and vpon the fide A C the triangle A F C, and vpen the: 
C,the triangle B F C,and fo bowing the triangles raifed vp,thatr, 
toppes,namely,the pointes F meete and-ioyne together in one-point 
ye fhal eafily and plainly fee how thefe three fuperficialliangles AR 
BEC,CFA,ioyne and clofe together,touching the oné the otherin: ` 
the point F,and fo make a folide angle. EE. 


- 


ro APyramisis a folide figure contained ‘ynder man A tcieces: Tenth diffinia 
fet vpon one playne fuperfictes and gathered together by PP ict. 


5 a N A a ‘3 

Two fuperficieces rayfed vpon any ground can not make a Pyramis, forthat tW Arficiall angles, 
ioyned together in the toppe,cannot(as before is fayd )make a folide angle. Wherfé,whé thre,foure, 
fiue,ormoethow many foeuer) fuperficicces are-raifed ip fró one fuperficies being the ground,or bafe, 
and euerafcédingdiminith thei breadth, till at the légch all their angles cécurre in one point, making 
there a folide angle: the folide inclofed,bounded and terminated by thefe fuperficieces is called'a Py. 
ramis,as ye fee in a taper of foure fides,and in a {pire ofa towre which containeth many fides, either of 
which is a Pyramis. i i i 

And becaufe that all the fuperficieces of euery Pyramis afcend from one playne fuperficies as from 
the bafe,and tende to one poynt,it mutt of neceflitie come to paffe, that all the fuperficieces of a Pyra- 
mis are trianguler,except the bafe,which may be ofany forme or figure excepta circle. Forif the bafe 
be a circle,then it afcendeth not with fides, or diuers {uperficieces but with one round fuperficies,and 
hath not the name of a Pyramis, but is: called(as hereafter fhall appeare ) a Cone. 

Of Pyramids there are diners kindes . For according to the varietie of the bafeis brought forth the 
varietie and diuerfitie of kindes of Pyramids . If the bafe ofa Pyramis bea triangle, then is it called 
attiangled Pyramis . Ifthe bafe bea figure of fower angles, itis called a quadrangled Pyramis. 
Ifthe bafe be a Pentagon, then is:it a Pentagonall or fiueangled Pyramis. And fo forth according 
to'the increafe'of the angles of the bafe infinitely » Although thefi- . = 


gure ofa Pytamis can not be well expreffed ‘ina playne fuperficies, A 
yet may ye {ufficiently conceaue.of it both by the figure were fetin | 
the definition of a folide angle; and:by: the figure here fet, ifyeima- 


gine the point Æ together with:the lines AB, AC,and A D, tobe 
eleuated-on-high. And yet thacthe reader may more clerely fee the 
forme ofa Pyramis, Ehaue here fertwo fandry Pyramids which will 
appeare bodilike, if ye erectethe papers wherin are drawen. the trian- 
gular fides. ofeche Pyramis, in fuch fort that the pointes of the angles 
F of ech triangle may in euery Pyramis concurre in one point, and 
make a folide angle : one of which hath to his bafe a fower fided fi- 
gure, and thé othera fiue fided figure.. The forme ofa angled Pyra- 
misye may before beholdein the example of afolide-a _ And by 
thefe may ye conceauc ofall otherkindes of Pyramids) ` 
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ward narowerand natower,at length ende their-angles(atithe heigth. 
ortoppe therof) in one point.So all. their angles there ioyned toge- -~ 
ther, make a folide angle. And forthe Better fight thereof Thauefer: 
here a figure wherby ye fhall mare.¢afily.conéeiue it, the bafe of the, 
figureis a triangle, namely,A B C,if on enery fide of the triangle AB 
C,ye rayfe vp a triangle,as vpon the fide A B,ye raife vp the triangle 

A F B,and vpon the fide A C the triangle AF C, and vpon thé'fide B: © 
C,the triangle B F C,and fo bowing the triangles raifed vp,thatitheir 
ee ely,the pointes F meete and ioyne togetherin one point, 
ye 
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al eafily and plainly fee how thefe three fuperficiallangles AFB- -. / 
BEC,CF A,ioyne and clofe together,touching the ond the otherin:> / " 
the point F,and fo make a folide angle. | ca ey 
zo A'Pyramis isa folide figure contained Ynder many: playne Juperficieces ` Tenth diffinés 
fet vpon one playne fuperficies and gathered together to one point, ` tion. 


Two fuperficieces rayfed vpon any ground can not make a Pyramis, forthat two {uperficiall angles 
ioyned together in the toppe,cannot(as before is fayd make a folide angle. Wherfore whé thre,foure, 
fue,or moeChow many foeuer)fupérficicces are raifed vp fré one fuperficies being the ground,or bafe, 
and ener.afcéding diminith their breadth,till at the légth all their angles cécurre in one point, matin’ 
there a folide angle : the folide inclofed,bounded,and terminated by thefe fuperficieces is called a Py- 
ramis,as ye fee.in a.taper of foure fides,and in a {pire ofa towre which containeth many fides,cither of 
which is a Pyramis, i i F 

And becaufe that all the fuperficieces of euery Pyramis afcend from one playne fuperficies as from 
the bafe,and tende to one poynt,it muft of neceflitie come to paffe, that all the fuperficieces of a Pyra- 
mis are trianguler,except the baf¢, which may be ofany forme or figure excepta circle. For if the bafe 
bea circle,then it afcendeth not with fides, or diuers {uperficieces,but with one round fuperficies,and 
bath not the name ofa Pyramis,butis  called(as hereafter fhall appeare ) a Cone. 

Of Pyramids there are diuerskindes.. For according to the varietie of the bafe is brought forth the 
varietie and diuerfitie ofkindes of Pyramids. If the bafe of a Pyramis be a triangle, then is it called 
attiangled Pyramis . Ifthe bafe bea figure of fower angles, itis called a quadrangled Pyramis. 
Ifthe bafe bea Pentagon, ‘then is it a Pentagonall or fiueangled Pyramis. And fo forth accordiag 
to the increafe‘ofthe angles: of the: bafe infinitely Although thefi- 
gure of a’ Pyramis ‘can not be well: expreffed ‘in a.playne fuperficies, 
yet may ye {ufficiently conceane of.it both by the figure belie fet in 
the definition ofa folide angle; and by the figure here fer, if ye ima- 
gine the point A together :with:the lines AB, AC,and AD, to be 
eleuated-on-high «And-yet thatthe reader may more clerely fee the 
forme of a Pyramis, Ehaue here fertwo fundry Pyramids which will 
appeare bodilike, ifye erectethe papers wherin are drawen the trian- 
gular fides-ofeche}\ramis, in fuch fort that the pointes ofthe angles 
Fofech triangle f° \in euery Pyramis concurre in one point, and 
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makeafolideanf  \neofwhichhathto his bafe a fower fided fi- 
gure, and the of \c fided figure . The forme of atriangled Pyra- & ? 
misye may be \de in the example of afolideangle. And by 


iall otherkindes of Pyramids. 
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This difiniti- 
ez dgreeth to 
the general 
nameafa 
Prifaee, which 
alia may be 
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andto fome o- 
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likewife, 


An other dif- 
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Superficteces, of which the cma Juper ficieces whichareoppofite, are equal: 
and like and parallells,ex-allthe obër fiperpiites are parallelogritmes. 
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if i siyan ani ey juten EA skh an. a 
Although you may in a plainesfupérfi-; negu bus ae ee 
cies by this figure here fer, Withoutsany cy riis. evi gas. Meh bung Wd sty oe 
hardnessconceaue whata prifme is, name-v0 fea STTS 
ly,ifyeïmagine the fuperficits A BDG. tolvas TERRE EEVA 
e the ground & bafe of the folide, and the s:t eaitszoseilswes u wa H 


$ thm anpi aenet ae a Lot ot, 
the line D G; not,perpendicuiarly, burn Ze n S D 
clining and bending the one to theother,till D 
they. meete in the toppe,namely, on thelifie - {> mtean} 
EF... Forfoyefee that this folide-figureis+nan 8 -lenomdss\. mor > ds 
contained vnder many plaine {uperficieces, of which two,nam ely, the -fuye 
perficies, B ED., which are,the endes of thé folidejand oppofite the one t 
and parallels,and all the other{uperficieces,namely,the bate ABGD,&t 
thatissthe fuperficies AEF B, and the fuperficies C EF D are. parallelo 
ding,to make the thing more clere vnto the reader, I haue here feta Prifm 

ro Tog ee es ao% dike,ifyou erecte bending wife'the 

x sig. °° papers wherein are drawen the pa- 

FAN iag dns . Fallelogrames ABE F, &:C DEF, 
rihi sve that-they may concurre in the line. . 
c! euE F inthetoppe,and fo erect the pa- 
=< pers wherein are drawen thetrian-. -’ 
3 gles ACE-and B.D F, that the fide a > 
Nao AE ofthe onetriangle may exactly © o., ecen wl Nes 
guib 7 AALEN e 2gtee with thedideAE -of the one parallelogramme:A B E Fi, and. 
5 Yip HIN NAW — the fide Gof the fame triangle,with the fide C E of the parallelo-. 
, gramme C-D EF: and moreouer)'the fide B E-of the other triangles: 
. with the fide D F-of the parallelogramme C DEF «and finally, the: 
. fide BF ofthe fame triangle, with: the fide B F of-the, parallelo= 

gramme, A BE E «And ‘fo fhall youmoft eafilie fee-the forme of 2, 
< Prifme +-thatir.confifteth of two equall;like,and parallell triangular, 

“fuperficieces,and-of three parallelogrammes: wherofthe one is the: 

» bafe, and the other two are ereéted bending -wife Here alfo be~, 

holde the forme thereof asitis by arte defcribed. ina plaine to ap=., 
i peare bodilike..;; Se 2 vi a EN oes ER E 


- á H + 
peta: E tell AE 3 


or t a, t Flafasheréjnotetlt that Theon and Campane difagree in defi- , 

«ninga Prifme and he preferreth thé definition geuen of Campane 
before the definition geuen of Ewelsde ( which becaufe he may feme with out, lefle offence to reiedt,he , 
calleth it Theozs definition Jand following Campane he geueth an other definition,which is this, 

A Prifine 33a folsde figure which is contayncd Gnder fine playre fuperficteces > of which two are triangles, 
like egual and parallels and the reft are parallelogrammes. i M * l 

The example before fet agreeth likewife with this definition , and manifeftly declareth the fame. 
For in it were fiuc fuperficieces,the bafe,thetwo erected fuperficieces andthe two endes :of which the 
two endesare triangles. like,equall and parallelsand all the other are parallelogrammes as this definiti- 
on requireth . Thécaufe why he preferreth the definion of Campane before the definition of Theos ( as 
he calleth it,butin very deedeit is Exclsdes definition,as certainely , as are all thofe which are geuen-of 
him in the former bookes, neither is there any caufe atall,why it fhould be doubted in this one defini- 
tion mote then in any of the other) as he him felfe alledgeth, is,for that it is(as he fayth) to large, and 
comprehendeth many mo kindes of folide figures befides Prifines , as Columnes hauing fides, and all 
Parallelipipedons, which a definition fhould not doo: but fhould be gonuertible with the thing defi- 
ned,and ‘declare the nature of it onely,and ftretch no farther, 

Me thinketh Fixas ought not to haue made fo mucha doo in this matter, nor to haue bene fo 
{harpe in fight and {o quicke as to fee and efpy out fuch faultes,which can of no man that will fee right- 
ly without: affection be efpyed for fuch great faultes . Foritmay well be aunfwered that thefe faultes 
which he noteth(ifyetthey befaultes)are not to be found in this definion.It may be fayd that it exten- 
deth it felfe not farther then it fhould,but declareth onely the thing defined namely, a ee g 

ot 


of Euclides Elementes. Folzis. ` 


doth it agree(as Fé//as cauilleth) with all Parallelipipedons and Columnes hauing fides . All Paralleli- 
pipedons whatfo euer right angled ,or not right angled which are defcribed of equidiftant fides or fu- 
perficieces have their fides oppofit.So that in any of them there is no one fide, but it hath a fide oppo- 
fit vnto it.So likewife is it of eué fided Columnes, eche hath his oppofite fide dire@tly agaynftit,which 
agreeth not with this definition of Evelsde.Here it is euidently fayd,that of all the fuperficieces,the two 
which are oppofite are equall,like,and parallels, meaning vndoubtedly onely two & no moe. Which is 
manifeft by that which followeth. The other(fayth he Jare parallelogrammes, fignifiing moft euidently 
that none of the reft befides the two aforefayd , which are equall, like , and parallels, are oppofite: but 
two of neceffitie are rayfed vp , and concurre in one common line , and the other is the bafe.So that it 
contayneth not vnder it the figures aforefayd,thatis fided Columnes, & al Parallelipipedons,as Fla/fas 
hath not fo aduifedly noted. ihe ; 

Agayne where Flxfas fetteth in his definition, as an effentiall part thereof, that of the fiue fuperfi- - 
cieces,of which a Prifme is contayned , two of them muft be triangles, that vndoubtedly is not of ne- 
ceffitie,they may be of {fome other figure . Suppofe that in the figure before geuen that inthe place of 
the two oppofite figures,which there were two triangles,were placed two pentagés: yet fhould the fi- 
gure remayne a Prifme ftill,and agree with the definition of Eac/de , and falleth not vnder the definiti- 
on of Flufjzs. So that his definitié {emeth to be to narrow and ftretcheth not fo farre as it ought to do, 
nor declareth the whole nature of the thing defined. Wherefore it is not to be preferrd before Euclides 
definition,as he woulde haue it.This figure of Euclide called a Prifme,is called of Campane and certayne 
others Figure Serrazilis,for that itrepreféteth in fome maner the forme ofa Sawe.And of fome othersit This bodie 
is called Cumens,thatis,a Wedge, becaufe it beareth the figure of a wedge. R called Figure > 

_ Moreouer although it were fo,that the definitié ofa Prifme fhould be fo large,that it fhould cétaine Servatilis. 
all thefe figures noted of Flufsasas fided Columnes, & all Parallelipipedons: yet fhould not Fises haue ° 
fo greata caufe to finde fo notably a fault , fo vtterly to reiectit. Itis no rare thing in all learninges, 
chiefely in the Mathematicalls,to.haue one thing more generall then an other.Isit not true that every 
Ifofceles is a triangle, but not enery triangle is an Ifofceles? And why may not likewifea Prifme be more 
generall,then a Parallelepipedon, or a Columne hauing fides(and contayne them vnder itas a triangle 
cOtayneth vader it an Ifofceles and other kinds of triangles).So that euery Prallelipipedon, or euery fi- 
ded Columne bea Prifme,but not every Prifmea Parallelipiped6 or a fided Columne. This ought not 
to be fo much offenfiue. And indeede it femeth manifeftly of many, yea & of the learned fo to be také, 
as clearely appeareth by the wordes of P/eKæs in his Epitome of Geometrie, where he entreateth of the ; 
production and conftitution of thefe bodyes.His wordes are thefe. aU reftsline figures being eredtedGpon Pfellas. 
shesr playnes or bafes by right angles make Prsfmes. Who perceaueth not but that a Pentagon ereéted vp 
his bafe of fue fides maketh by his motion a fided Columne of fiue fides?Likewifean Hexagon ereéted 
at right angles produceth a Columne hauing fixe fides: and {o of all other redtiline figures . All which 
Bice. or bodyes fo produced, whether they be fided Columnes or Parallelipipedons, be herein moit 
plaine words(of this excellét and auncient Greke author P/edizs )called Prifmes. Wherfore if the defini» . 
tid of a Prifme geué of Exclide fhould extend it felfe fo largely as Fifzsimagineth, and {hould enclude 
{uch figures or bodyes,as he noted: he ought notyet forall that fo much to be offended, and fo na- 
rowly to haue fought faultes.For Eæclide in fo defining mought haue that meaning & fenfe ofa Prifme 
which Pfelzs had.So ye fee that Ewclide may be defended either of thefe two wayes, either by that that 
the definition extendeth not to thefe figures,and fo not to be ouer generall nor ftretch farther then it 
ought: or ells by that that if it fhould ftretch fo far itis not fo haynous.For that as ye fe many haue také 
itin/that fenfe.In deede cémonly a Prifme is taken in that fignificatié and meaning in which Cempanus 
Fluffas and others take it.In which fenfe it femeth alfo that in diuers propofitions in thefe bookes fol- 
lowing it ought of neceflitie to be taken. 


r2 ASphereis a figure which is made, when the diameter of a femicircle Trwelueth difè 
abiding fixed, the femicircle is turned round about,ontill it returne vnto finition, 
the felfe fame place from whence it began to be moned, 


To the end we may fully and perfectly vnderftand this definiti- 
on, how a Sphere is produced of the motion ofa femicircle, it fhall 
be expedient to céfider how quantities Mathematically are by ima- : 
gination conceaued to be produced,by flowing and motion,aswas £ ; 
fomewhat touched in the beginning of the firt booke . Euerthe Kriz 
leffe quantitie by his motion bringeth forth the quatitie nextaboue e377 
it. Asa point mouing, flowing, or gliding, bringeth forth aline, PRN 
which is the firft quantitie, and next to a point. A line mouing pro- We 
duceth a fuperficies, which is the fecond quantitie, and next ynto a 


w 


u 


line. And laft ofall, a fuperficies mouing bringeth forth a folide or j 
body, which is the third & laft quantitie. Thefe thinges well mar- SS” 


ked, it hall not be very hard to attaine to the right vnderftanding 
of this definition . Vpon the line A B being the diameter,defcribe a 
à femicircle 
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II Aprifme is a folide'or n' bodily fiouve' contained vider many plame” 
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Superficteces, of which the. two Juperjicieceswhickareoppofite, areequall: 
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and like,dnd parallells zal the otber fiber ficetes are parallelogrdmes.. 
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ly,ifyeimagine the fuperficits A BD:G, tolzu: NNI 
be the ground & bafe of the folide, and thes: by: 
two+fiuperficieces namely; the fuperficies 
AEFB, and the fuperficies C EF D to be 
erected ypon the fides of the bafe,theone . | . 
onthe one fide, namely, onsthe lines ABS Pais} 


the line D G, not,perpendicnlarly, burin" > 
clining and bending the one to theother,till DP 
they.meetein the toppe,namely, onthedifie - i>. 100 fA havamyen "N. E m 
ER. Fordoyedeesthatsthis folide, figureisandi (yd: ei frend es). es HE ee es 
contained vnder many plaine fuperficieces; of which two,nam ely, the fuperficies .AEC, andthe fue” 
perficics B ED., which. are,the endes of thé folidejand oppofite the one to the-othér, are. equall-like 
and parallels,and all the other fuperficieces,namely,the bate A BG D,& the two erected fuperficieces; 
that is; the fuperficies 'AEEB, and thefuperficies C EFD are.parallelogrammes’..Yet notwithftan-. 


~ 


ding,to make the thing more clere vnto the reader, I haue here feta Prifme which will appeare bodi- - 


ee emt er ~; 5 like,ifyou ereéte bending wife'the. `` 4 
08 gus Ag 22) o © opaperswherein are drawen thepa- (A. —. ee Beg 
‘ae oid jsa. -uFallelogrames ABEF, &iCDEF, | 
u Sor uiv e that:they may concurre in the line. 4 
<  (cucoH Finthetoppe,and fo erect the pa- | 
Z prio = pers wherein are drawen thetrian- - ie 
>. gles A CE and BDF, that the. fide im; 
uo AF ofthe onetriangle may exactly | : 
<. agreewith thefide-A-E of the one pa, —> ha. 
. thé fide G.Eof the fame triangle, with th =: 
i gramme CDEF: and moreouer; the fir eg 
with the fide.D F-ofthe parallelogramn| ` Ae. 
. fide BF ofthe fame triangle; with. the = 
gramme A BE E «Ando fhall youmof, = _ a 
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Bei © Fiufasheréinoteth that Theon and Campane difagree indefi- , 
„ninga Prifme-and he preferreth thé, definition geuen of Capane 
before the definition geuen of Exclsde ( which because he may feme with out leffe offence to reiedt,he , 
calleth it Theons definition Jand following Campzxe he geueth an other definition,which is this. 

A Prifme is a folide figure which is contayned Guder fine playne fuperficieces , of which two are triangles, 
like egual and parallels,and the reft are parallelogranmes, a i m y 

The example before fet agreeth likewife with this definition , and manifeftly declareth the fame. 
For in it were fiue fuperficieces,the bafe,the'two erected fuperficieces,and,the two endes: of which the 
two endesare triangles like,equall and parallels and all che otherare parallelogrammes as this definiti- 
on requireth . Thécaufe why he preferreth the definion of Campane before the definition of Theor ( as 
he calleth it, but in very deede it is Excisdes definition,as certainely , as are all thofe which are geuen-of 
him in theférmer bookes,neither-is there any caufe at all, why it fhould be doubted in this one defini- 
tion more then in any of the other) as he him felfe alledgeth,is,for that itis(as he fayth) to large, and 
compréhendeth many mo kindes of folide figures befides Prifmes , as Columnes hauing fides, and all 
Parallelipipedons, which a definition fhould not doo: but fhould be conuertible with the thing defi- 
ned,and ‘declare the nature of it onely,and {tretch no farther, Í ’ 

Me thinketh Flsffus ought not to haue made fo mucha doo in this matter, nor to haue bene fo 
fharpe in fight and fo quicke as to fee and efpy out fuch faultes,which can of no man that will fee right- 
ly without\afeCtion be efpyed for fuch great faultes .Forit may well be aunfwered that thefe faultes 
which he noteth(ifyet they be faultes)are not to be found in this definion.It may be fayd thatit exten- 


geth it felfe not farther then it fhould,but declareth onely the thing defined namely, a ie A 
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fuperficieces,and of three parallelogrammes: wherofthe‘one is the: 
` bafe, and the,other two are ereéted bending: wife. Here alfo be- 
holde the forme thereof asitis by arte defcribed. in a plaine to ap-, 
peare bodilikenis niey tne? F ii 
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< Flagasheréjnoteth that Theon and Campane difagree in defi- 
ninga Prifme,and he preferreth thé definition geuen of Campane 
before the definition geuen of Evelsde ( which becanfe he may feme swith out, leffe offence to reiect,he 
calleth it Theos definition Jand following Campane he geueth an other definition, which is this. 
A Prifme ss a folide figure which is contayned Gnder fine playne fuperficieces , of which twoare triangles, 
like egual and parallels and the reft are parallelogrammes, i — 
The example before fet agreeth likewife with this definition , and manifeftly declareth the fame. 
For in it were fine fuperficieces,the bafe,the two erected {uperficieces and the two endes: of which the 
two endesare triangles like,equall and parallels ,and all the other are parallelogrammes as this definiti- 
on requireth . The'caufe why he preferreth the definion of Campane before the definition of Theos (as 
he calleth it,butin very deede it is Ewclides definition,as certainely , as are all thofe which are geuen-of 
him in the former bookes, neither is there any caufe at all, why itfhould be doubted in this one defini- 
tion mofe then in any of the other) as he him felfe alledgeth, is, for that itis(as he fayth) to large, and 
compréhendeth many mo kindes of folide figures befides Prifmes , as Columnes hauing fides, and all 
Parallelipipedons, which a definition fhould not doo: but fhould be conuertible with the thing defi- 
ned,and declare the nature of it onely,and ftretch no farther, i 
Me thinketh F/sf/zs ought not to haue made fo much a doo in this matter, nor to haue bene fo 
fharpe in fight and fo quicke as to fee and efpy out fuch faultes,which can ofno man that will fee right- 
ly without affe@ion be efpyed for fuch great faultes . Forit may well be aun{wered that thefe faultes 
which he noceth (ifyet they be faultes)are not to be found in this definion.It may be fayd thatitexten- 
deth it felfe not farther then it fhould,but declareth onely the thing defined namely, a eae 
ot 
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`` {emicircle A CB, whofe ; 
centre letbe D : the dia- E 
meter AB being fixed 
on his endes or! pointes, 
imagine the whole fu- 
perfictes of the femicir- 
cle to moue round from 
fome one pointafligned, 
tillit returne to the fame ` 
point againe. So fhallit 
produce a perfect Sphere 
or Globe,the forme whereof you fee in a ball or bowle . And itis fully 
round and folide, for that it is deferibed of afemicircle which is per- 
fectly round, as our countrey man Johannes de Sacre Bufo in his booke 
of the Sphere, of this definition which he taketh out of Esclide, doth 
wellcollecte . Buritis to be noted and taken heede of, that none be deceaued by the definition ofa 
Sphere geuen by Johannes de Sacra Bufco «A Sphere (fayth he) ss the pafiage or moning of the circumference’ 
of a femicircle, till st returne Gato the place where it beganne, which agreeth not with Eszclide . Euclide plain- 
ly fayth,that a Sphere:is the paflage or motion ofafemicircle, and not the paflage or motion of the cir- 
cumference ofa femicircle: neither can it be true thatthe circumference ofa femicircle,which is a line, 
fhould defcribe a body . It was before noted that every quantitie moued, defcribeth and produceth the- 
guantitie next vato it .. Wherefore aline moued can not bring forth a body, bur a fuperficies onely. As 
ifye imagine a right line faftened at one of his endes to moue about from fome one point till it returne 
to the fame againe, it Shall defcribe a plaine fuperficies namely,a circle «So alfo i£ye likewife conceaue’ 
ofa crooked line,fach as is the circumference of a femicircle, that his diamerer fattened on both the 
endes it fhould moue from apointaftigned tillit returne to the fame againe, it fħould defcribe & pro- 
ducea round fuperficies onely, which is the fuperficies and limite ofthe Sphere, and fhould not pro- 
duce the body and foliditie of the Sphere . But the whole femicircle,which is a fuperficies, by his moti- 
on, as is before faid, produceth a body, that is, a perfeét Sphere . So fee you the errour of this definiri- 
on of the author of the Sphere : which whether it happened by the author him felfe, which 1 thinke 
not : or that thatparticle was thraitin byfome one after him, which is more likely, it it net certaine. 
Butitis certaine, thatitis vnaptly putin, zñid maketh an vntrue definition : which thing is not here 
fpoken, any thing to derogare the author of rhe booke, which afluredly was a man of excellent know- 
ledge: neither to the hindrance or diminifhing of the worthines ofthe booke, which vndoubtedly is a 
very neceflary booke, then which I know none more meete to be taught and red in {choles touching 
the groundes and principles of Aftronomie and Geographie : but onely to admonifhe the young and. 
vnikilfull reader of not falling into errour . Theedofius in his booke De Sphericis ( a booke very necefla- 
ry for all thefe which will fee the groundes and principles of Geometrie and Aftronomie, which alfo £ 
haue tranflated into our vulgare tounge, ready to the prefle ) defineth a Sphere after thys maner: 
A Sphere ts a folide or body contained Gnder one fieperficies, in the midle wherof there is a point, fro which all ines 
drawen tothe circumference are equall. This definition of Theodofivs is more effentiall and naturall,then 
is the other genen by Esclde. The other did not fo much declare the inward nature and fubftance of 2 
Sphere, asit fhewed the induftry and knowledge of the producing ofa Sphere,and therfore is a caufall 
definition geuen by the caule efficient, or rathera defcription thena definition . But this definition'is 
very effentiall, declaring the nature and fubflance ofa Sphere . As ifa circle fhould be thus defined, as `’ 
it well may : 4 cércle ss the pafSage or moning of a line from a point tillit returne to rhe’ fame point againer 
itis a caufall definition, fhewing the efficient caufe wherofa circle is produced, namely, of the motion 
ofa lise . And it isa very good défciiption fully fhewing whata circleis. Such like defcription is the: 
definition ofa Sphere geuen of Exclide by the motion ofa femicircle. But when a circle is defined to 
be a plaine fuperficies, in the middeft wherofisa point, from which all lines ‘drawen to the circumfe-. - 
rence therof,are equall : this definition is effenriall and formall, and declareth the very nature ofa cir- 
cle . And vato this definition ofa circle, is correfpondent the definition ofa Sphere geué by Theadofins, 
faying : that itis a folide or body, in the middeit- whereof there is a ‘point, from which all the lines: 
drawen to the circumference are equall, So fee you the affinitie betwene a circle and a Sphere For what 
a circle is ina plaine,thatis a Sphere in a Solide . The fulnesand content of a circle is defcribed by the 
metion ofaline moned about : but the circumference therof, which is the limite and border thereof, 
isdefcribed of the end and point of the fame line moued about . So the fulnes,content, and body ofa 
Sphere or Globe is defcribed of a femicircle moued about. But the Sphericall fuperficies, which is the 
limite and border of a Sphere, is deferibed of the circumference of the fame femicircle moued about. 
And this is the {uperficies ment in the definition, when it is fayd, that it is contained vnder one fuper- 
ficies, which fuperficies is called of ohannes de Sacro Bufco & others,the circumference of the Sphere. 
Galenc in his booke de difinstionrbus medicis geucth yet an other definitié of a Sphere, by his proper- 
tie orcémon accidéce of moning, Which is thus, 4 Sphere is a figure mof apt to all motion as haning xo befe 
whereon to flay. This is a very plaine and witty definition declaring the dignitie thereofaboue all figures 
generally. All other bodyes or folides,as Cubes, Pyramids, and ethers haue fides, bafes,and angles, all 
which are ftayes to rell vpon , orimpedimentes and lets to motion . But the Sphere-hauing ait or 
i le 


A D B 


of Euclides Elemenies.  Fol316. 


bafe to flay one,nor angle to let the courfe thereof, bur onely in a poynt touching the playne wherein it 

‘ftandeth,moueth freely and fully with out let.And for the dignity and worthines thereof’, this circular 

and Sphericall motion is attributed to the heauens , which are the moit worthy bodyes . Wherefore 

there is afcribed ynto them this chiefe kinde of motion. This folide or bodely figure is allo commonly 
calleda Globe. Oe at Nee ee. i A fphere cala 
puan dems e ot leda Globes 


<\ 13° Theaxe of a Sphere is that right line which abideth fixed , about pa dif- 
> which the femicircle was moned ~. > l panai 


i t Asin the example before genen in the definition ofa Sphere,the line A'B „about which his endes 
~ being fized,the femicircle was moued ( whick line alfo yet remayneth after the motion ended ) is the 


i ~, axe of the Sphere defcribed of that femicircle . Theodofins defineth the axe ofa Sphere after this maner. 


The axe of a Sphere is acertayne right Line drawen by the centre, ending on esther fide in the [uperficres of the Theodohus 

Sphere abont which being fixed the Sphere is turned As the line A B in the former example. There nedeth to arffinition of 

this definition no other declaration , but onely to confider , that the whole Sphere turneth.vpon that the axe ofa 
line A B,which paffeth by the centre D,and is extended one either fide to the fuperficies of the Sphere, Sphere. 
_-wherefore by this definition of Theodofixs itis the axe of the Sphere, 


14. The centre of a Sphere is that poynt which is alfo the centre of the fee royrrenth 
micircle. ' ,  , diffixitions 


This definition of the centre ofa Sphere is geuen as was the other definitionof the axe , namely, 
hauinga relation to the definition ofa Sphere here geuen of E#cide: where it was fayd that a Sphere is 
made by the revolution of a femicircle,whofe diameter abideth fixed. The diameter ofa circleand ofa 
f{emicrcle is all one.And in the diameter either of a circle or of a femicircle is contayned the center of 
either of them, for that the diameter of eche euer paffeth by the centre . Now (fayth Exclide} the poynt. 
which is the center of the femicircle,by whofe motion the Sphere was defcribed , is alfo the centre of 
the Sphere, As in the example there geuen,the poyntD is the centre both of the femicircle & alfo of the 
Sphere . Theedofiws geueth an other definition of the centre ofa Sphere which is thus . The centre of a Theedofius 
Sphere is a poyut with in the Sphere fiom which all lines drawen to the fuperficies of the Sphere are equall.Asin diffinition of 
a circle being a playne figure there is a poynt in the middeft,from which all lines drawen to the circum- the center ofa 
frence are equall , which is the centre of the circle : fo in like maner with in a Sphere which isa folide Iphere 
and bodely figure,there muft be conceaued a poynt in the middett thereof,from which all lines drawen padi» 
‘to the fuperficies ‘thereof'are equall. And this poynt ‘is the centre of the Sphere by this definition of 
“‘Theedofins .Flafasin defining the centre of a Sphere comprehendeth both thofe definitions in one,after 
this fort. The centre of a Sphere isa paynt affigned in a Sphere from which all the lines drawen to the fuperfi- ’ 
cies are eguall,and it isthe fame which was alfo the centre of the femicircle which deferibed the Sphere. This defi- Flufsas diffi. 
nition is fiiperfluous and contaynéth more thé nedeth For either part thereof isa full and fufficient dif- nition of the 
‘finition,as before hath bene fhewed, Or ells had Ezelde bene infufficient for leaning out the one part, center of a 
„Or Theodofies for leaning out the other . Paraduenture. F/effas did it for the more explication of either, [pherea 
that the one part might open the other.’ mg > a 
Sipe eo) MORIN cee D ee Ale a ar At a EOE f 


A TRUA GIANNA phere is acertayne right line drawen by the cëtre, ee dif 
z a DA 4 oe Dr R M aA AA 2 tee 8 i ~~ ul iT, 
a and one eche fide ending at the  fuperficies. of the fame S phere. Fwomess 
i.oThis definitié alfoisnothard,but may eafely be couceaned by the definitié of the diameter of a cite 
cle.For as the diameter of a circle is a right line drawne fr6. one fide of the circiifrence ofa cirtle to the 
other,pafting by the centre of the circle: fo immagine youa rightline to be drawen from one fide of the 
fuperficies ofa Sphere to the other,pafling-by the center of the. Sphere, and that line is the diameter of Difference be- 
the Sphere. Soit isnotall one to fay,the axe of.a Sphere.,and the diameter ofa Sphere. Any line ina tiwene the di- 
Sphere drawen from fide to fide by the centre isa diameter.But not euery.line fo drawen by the centre TADE 
is the axe of the Sphere , but onely one right line about which the Sphere is imagnined to bemoued, ; h 
So that the name ofa diameter ofa Sphere is more general,then is the name of an axe.For every axe in of a [phere 
a Sphere is a diameter of the famë: bur not euery diameter of a Sphere is an axe of the fame. And there- l 
fore Flafas fetteth a diameter in the definition of an axe as a more generall word in this maner. The axe 
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T he elenenth Booke 
ofa Sphere,is that fixed diameter about which the Sphere ismoued , A Sphere (as alfo a circle)may haue infi- 
nite diameters, but it can haue but onely one axe. eR 


16 Aconeisa folide or bodely figure which is made when one of the fides 

of a rectangle triangle, namely , one of the fides which contayne the right 
angle abiding fixed the triangle is moned about ;yntill it returne vnto the 
Jelfe fame place from whence it began first to be moned. Now if the right 
line which abideth fixed beequall to the other fide which is moned about 
and containeth the right angle:then the cone is a rectangle cone.But if it be 
>  deffe,then is it an obtufe angle cone. And if it be greater , théis it an a cutes 
` > angle cone, i : o dd 


This definition ofa Cone is of the nature and condition that the definition of a Sphere was, for 
either is geuen by the motion ofa fuperficies. There,as to the produdtion ofa Sphere was imagined a 
femicircle to mouc round, from fome one point till it returned to the fame point againe : fo here muft 
ye imaginea reCtangle triangle to mone about till it come againe to the place where it beganne . Let 
asc be aredtangle triangle , hauing i aai 
theangle ar c a right angle, which let A 
be contained vader thelines a sande c. 

TE . ‘Now. fuppofe the 
fide az , namely, 
one of the lines 

Which cétaine the 
right angle az c 
to be faftened, and 
about it fuppofe 
the triangle az c 
to be moued from 
fome one poynt 
afiigned till it re- 
turne to the fame .. — mt, ey 
agayne (as vppon the diameter in thedefinition of a Sphere ye imagined a fe- 
micircle to moue about):fo fhall the folide or body thus defcribed be a perfeét 
_ Cone. As you may imagine by this figure here fer. And the forme ofa Cone 
you may fufficiently conceaue by the figure fet inthe margent. There are of 
Cones three kindes, namely,a rectangle Cone, an obtufeangle Cone, andan 
acute angle Cone,all which, were before in the former definitié defined: Name- 
Jy,the.firlt kindeafterthismaner. |... -x 1 crt a oA i 
If the right line which abideth fixed, be equall tothe other, fide which moueth round 
about, and containeth the right angle,then the Cone is a rectangle C wo 
As fuppofein the former example, that the line a z which is fixed,and about which the triangle 
was Oe al and after the motion yetremayneth, be equall to the line s c,which is the other line con- 


ERM 


- tayning the rightangle,which alfo ismoued about together with the whole triangle ‘then is the Cone 


defcribed, as the Cone a.» c in this example, a right angled Cone : fo called for that the angle at the 
toppe of the Cone isatightangle . Forforafmuch asthe lines sand. 2 'c ofthe triangle!a s c are e- 
quall, the angle s a c is equallto theangle z c a (by thes.ofthe firit). And eche ofthem is the halfe 
of theright angle a z c (by the 32. ofthe firt) . In like fort may it be fhewed in the triangle az py 
that the angle 2 p a is equall.to the angle s a v, and that eche of them is the halfe ofa right angle. 
Whetefore the whole angle c a D, which is conipofed ofthe rwo halferightaaglesynamely,p a x and 
ta ABisarightangle , And fo haue ye Whatisatight angled- ct- o O = gee gt 
ones ic ie iy ees ee, q Pa A CORES owes! “2M on i 
Bi iffit be lefe then is it an obtufeangle C ove. Asin this ex- o = 
ample, the line a'g‘ fixed is teffe then thë lines c 'moueda- >- 
bout: Wherefore the Cone deferrbed of thè'circumuoluti= ` ` 
‘on of the triangle ‘a g c about theline a xis an’obtufean- 
gle Cone; for that the angle at the topped a-c.isgreater'p g 
thena. right angle. Wherefore‘ it is. an obtufeangley And“! ~~ 
therefore the Cone is called an obtufe angle Cone. 7! ut 
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And iff it be greater then is it ax acuteanple Cone As in 
this figure, the line AB faftened, is greater then the 
line BC moued about . Wherefore the Cone de- 
{cribed by the motion and turning of the triangle 
ABC about AB isan acuteangle Cone, hauing the 
angle at the toppe B A G an acute angle .;Ofwhome 
the Coneis called an acuteangle Cone. For the ca- yau | 
fier fight & c6fideration of all thefe kindes of Cones, _ 
and alfo for the plainer demontftration of the varie- - 
ties of their angles in their toppes, I haue defcribed 
them all three in one playne figure , of which the 
Cone ACB isaright angled Cone, hanyng his fix- 
ed fide CE equall to the line FB, and hys angle « l 
ACB arightangle: the Cone AEB is an obtufe ` tor” , F 
angle Cone, and AD B an acuteangle Cone; i a. ) ahs 
By which figure ye may eafily demontftrate i 
(by the 21. of the firft) that the angle ADB 
of the Cone AD B, whofe fixed line D F 
is greater then the fide FB, is lefle then the 
richtangle A CB,and fo is an acute angie. 
- And alfo (by the fame 21. of the firit) ye 
fhall with like facilitie perceaue how the 
angle AEB of the Cone AEB whofe fix- 
ed line E Fislefle then the fide FB,is grea- 
ter then the right angle ACB: andthere+~ 
foreisan obtufeangle. ' håne 

This figure of a Cone is of Campane; of. . 
Vitellio and of others which haue written in: . 
thefe latter times, called around Pyramis, 1. `- 
which isnot fo aptly . Fora Pyramis, anda 
Cone, are farre diftant, & offundry natures. 
AConeisaregular body produced of one l 
circumuolution of a rectangle triangle , and limited and bordered with one onely round fhe 
ficies . But a Pyramis is terminated and bordered with diuers fuperficieces . Therefore can not 
a Cone by any iuftreafon beare the name ofa Pyramis. This folide of many is called T47b0,which to our 
purpole may be Englifheda Tep or Ghyg: and moreouer, peculiarly Campaze calleth a Cone the Py- 
ramis ofa round Co!umne,namely,of that Columne whichis produced of the motion of a parallelo- 
gramme (contained of the lines A B and B C) moued about,theline A B being fixed . Of which Co» 
tumnes fhall be Shewed heteafter, _ 7, o ~~ ee f ? 
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17, dike axe of: 
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“She axe ofa Coneis that lne, which abideiD fixed, dbone Which the 
triangle is moued . And the bafe of the Cone is the circle which is defcribed 
bythe right line which ts.moned abouteo ss iisi ose aan mou? 
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Asinije sampl the lineaz igap ily © tb 
pofed:to be the une about Winchell pe 
rightangled triangle 4B C (to te prow’ 7 
duGtion of the Cone) was mouëd “and “9° 7 
that line is hereof Exctsde called'thé axe = lhe 
of tie’ Conedéfcribed . The bafetof the’ -5 - 
Cone is the circle aphich ss deferibed by the, 
right lene which 1s moned about. As thg =” 
line 4B was fixed.and ftayed {io was. 2 
the line BC ( together with, the whole b 
triangle 4 BC ) moued and. turned a- 

bout ..A lise. monéd; as hath bené fayd 
before,produceth a fuperficies : and be- 

caufe the line BC is moued about 2 © oad 
point, namely, the point B, being the ao a Oe a ah 
end of theaxe of the Cone .4 B, it produceth by his motion, and ténolution a circle, which cirdle is 
the bafe of the Cone : as in this example, the circle CD By °° 155- oe 
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Theline which produceth the bafe of the Cone, is the line of the triangle which together with 
the axe of the Cone contayneth the rightangle. The other fide alfo of the triangle,namely,the line 4C, 
is moued about alfo with the motion of the triangle,which with his reuolution defcribeth alfo a fuper- 

ef contcall fa- ficies, which is a round fuperficies,& is erected vpon the bafe of the Cone, & endeth in a point,name- 
Pevficiet. ly, in the higher part or toppe of the Cone. And it is commonly called a Conicall fuperficies. 


Eightenth 18 A cylinder is a foltde or bodely figure which ts made, when one of the 

diffivitions fides of a reézangle parallelogramme, abiding fixed , the parallelogramme ` 
is moned about, vntillit returne to the felfe Jame place from whence it bes 
gan to be moued. l 


This definition alfo is of the fame fort and condition,that the two definitions before geué were, 
namely , the definition ofa Sphere and the definition ofa Cone . For all are geuen by mouing ofa fu- 
perficies about a right line fixed,the one ofa femicircle about his diameter, the other ofa reCtangle tri- 
angle about one of his fides. And this folide or body here defined is caufed of the motion ofa reétangle 
parallelograme hauing one of his fides contayning 
the right angle fixed from fome one poynt till it re- 
turne to the fame agayne where it began. Asfuppofe p A m 
ABC Dtobea rectangle parallelogramme, hauing ~ a | 
his fide A B faftned, about which imagine the whole 
parallelogramme to be turned , till it returne to the 
poynt where it began, then is that folide or body,by 
this motion defcribed,a Cylinder: which becaufe of 
his roundnes can notat full be defcribed in a playue 
fuperficies,yet haue you foran example thereof a fuf- 
ficient defignation therofin the margent fuch asina 
plaine may be.If you wil perfectly behold the forme 
of acilinder.Confider a round piller that is perfect- 


lyround. 
Seer 
Ninetenth - 19 The axe of acilinder is that right line which abydeth fixed, about 
finitions which the parallelogramme is moned. And the bafes of the ‘cilinder are 


-the circles defcribed of the two oppofite fides which are moned about. 


Euen asin the defcription of a Sphere the: line faftened was the axe of the Sphere produced : and . 
in the defcription ofa cone, the line f4ftened was the axe of the cone brought forth: fo in this defcripti- 
on ofa cilinder the line abiding, which was fixed,about which the re@tangle parallelogramme was mo- 
ued is the axe of that cilinder.As in this example is the line 4 8. The bafès of the cilinder €§c.In the reuo- 
lution ofa parallelogramme onely one fide is fixed , therefore the three other fides are moued abouts 
of which the two Ges which with the axe make right angles, and which alfo are oppofite fides, in their 
motion defcribe eche of them a circle,which two circles are called the bafes of the cilinder.As ye fee in 
the figure before put two circles defcribed of the motié of the two oppofitlines A Dand BC, which are 
the bafes of the mei re i : E, Ta 

ETT I The other line of the rectangle parallelogramme moued , by his motion defcribeth the round fi- 
A cillindricall perficies about the Cilinder.As see third Mo fide ofa reétan are triangle by his motion defcribed the 
Saperfities. Found Conical fuperficies about the Cone.And as the circiiferéce of the femicircle defcribed the round 

{phericall fuperficies about the Sphere.In this example itis the fuperficies defcribed of the line D C. 
Corollary By this definition it is playne that the two circles , or bafes ofa cilinder are euer equall and paral- 
- ~*~ Jels:for that the lines moued which produced them remayned alwayes equall and parallels . Alfo the 
axe of a cilinder is euer an eretted line ynto either of the bafes, For with all the lines defcribedin the 

A dE bafes, and touching it,it maketh right angles, se 

YOUNGS SO Campane ,Vitellio,with other later writers,call this folide or body a round Columne orpiller. And 
dumne or Campane addeth vnto this definition this,asa corrollary.That ofa round Columne , ofa Sphere, and 


fpere. . of 
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of Euclides Elementes. 


of acircle the cétte is one and the felfe fame. That is (as he him felfe declareth it 8 proueth thie fame) 
where the Columne,the Sphere, and the circle haue one diameter. 


20 Like cones and cilinders are thofe, whofe axes and diameters of their 


bafes are proportionall 


The fimilitude of cones and cilin- 
ders ftandeth in the proportion of thofe 
right lines,of which they haue their ori- 
ginalland {pring . For by the diameters 
of their bafes is had their length and .- 
breadth ; and by theiraxe is had their 
heigth or deepenes, Wherefore to [ee 
whether they be like or vnlike , ye muft 
compare theiraxes together , which is 
theirdepth, and alfo their diameters to- 
gether, which is thier length & breadth. 
Asif the axe B G of the cone 4 B C be to 
tothe axe EZofthecone DEF ,asthe 
diameter 4C of the cone 4B C is to the 
diameter D F of the cone D E F,then are 
the cones 4B C and DEF like cones. 
Likewife in the cilinders, Ifthe axe £ N 
of the cilinder Z HM N haue that pro- 
portion to the axe O 2 of the cilinder g 
O P @ „which the diameter H 4 hath to 
the diameter R P: then are the cilinders 
HLMNand ROP 2 like cilinders,and - 
fo of all others. 


21 A (ubeisa folide or bodely 
figure contayned ‘ynder fixe ea 
quall fquares. al 


Asisa dye which hath fixe fides, arid eche of 
them isa fulland perfe&fquare, aslimitcs or bor- 
ders vnder which it is contayned. And as ye may’ 
Conceive in a piece of timber contayning a foote 


{quare every way, or inany fuch like. So that 2 > 
Cubeis fucha folide whofethree dimenfionsare’ 


equall,the length isequall to the breadth thereof,’ 
and eche of them equall to the depth.Here is as it 
may bein a playne fuperficies fet an image therof, 
in thefe two figures whérof the firftis asit is com- 
monly defcribed in a playne,tlie fecond (which is 
in the beginning of the other fide of this’ leafe) 
is drawn äs itis defcribed by arte vpé a playne fu- 
perficies to flew foniwhat bodilike.And in deede 
the latter deferiptid is for the fight bette? thé. the 


firft.But the firit for the deniéftrations of Euclides 


propofitions in the ‘fiue -bookes following ‘is of 
more vie,for that init may be confidered'and fene 
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all the fixe fides ofthe Cube. And fo any lines or feétions drawen 
in any one of the fixe fides. Which can not be fo wel fenein the o- 
ther figure defcribed vpona playneh Andas touching the firft 
figure ( which is fet at the ende of the other fide of this leafe) ye = 
fee that there are fixe parallelogrammes which ye muft conceyue 


to be both equilater and reétangle, although in dede there can be “Yi. 
in this defcription onely two of them rectangle,they may in dede J l 
= 
His <2» 


LET 


be defcribed al equilater.Now if ye imagine one of the fixe paral- 
lelogrammes,as in this example,the parallelogramme AB C D to 
be the bafe lieng vpon a ground playne fuperficies. And fo con- 
ceiuethe parallelogramme E F G H to bein the toppe ouer it, in 
fuch fort,that the lines A E,C G,D H, & B F may be erected per- 
pendicularly from the pointes A,C,B,D,to the ground playne fu- 
perficies or {quare A B CD. For by this imagination this figure 
wil fhew vnto you bodilike. And this imagination petfe@ly had, 
wil make many of the propofitions in thefe fiue bookes following, in which are required to be defcris 
bed fuch like folides(although notall cubes) to be more plainly and eafily conceited. < -° 

In many examples of the Greeke and alfo of the Latin,there is in this place fèt the diffinition ofa Te- | 
trahedron, which is thus. . a ' 


( 


Twenty two 22 AT etrahedronis a folide which is contained vnder fower triangles 
difinizione == equall and equilater. E 
A forme of this folide ye may feein thefetwo examples here fet, 
whereof one isasitis commonly defcribed in a playne. Neither is 
it hard to conceaue. For (as we before taught in a Pyramis ) ifye 
imagine the triangle BCD to lie vpona ground plaine fuperficies,. 
and the point A to be pulled vp together with the lines A B,AC,and 
AD, yethall perceaue the forme of the Tetrahedron to be contayned 
vnder 4.triangles, which ye mutt imagine to be al fower equilater and 
equiangle, though they can not fo be drawen ina plaine . And a Te- 
trahedron thus defcribed, is of more vfe in thefe fiue bookes follow- 
ing, then is the other, although the other appeare in forme to the eye 
ATetrabee morebodilike, 
dron one of Why this definition is here left out both of Campane and of Fluffas, c 
the fine vegn- I can not but maruell, confidering that a Tetrahedron,is ofall Philo- 
lar boder fophers counted one ofthe fine chiefe folides which are here de- 
NES. fined of Exclsde, which are called cõmonly regular bodies with- 
out mencion of which,the entreatie of thefe mng ome much 
i fer maimed : vnleffe they thought it fificiently defined vnder the 
me a definition ofa See which plainly and generally taken, inclu- 
T: deth in deede a Tetrahedron, although a Tetrahedron properly 
etrahedron much differeth from a Pyramis,as a thing fpeciall or a particular, 
anda Pira  fomamore generall.For fo taking it,euery Tetrahedron isa Py-*; | 
EL ramis, but not euery Pyramis is a Tetrahedron . By the generall 
definition of a Pyramis, the fuperficieces of the fides may beas 
- many in number as ye lift, as 3.4.5.6. or moe, according to the 
forme ofthe bafe, whereon itis fet, whereof before in thedefi- 
nition ofa Pyramis were examples geuen. But ina Tetrahedron - 
the fuperficieces erected can be but three in number according . ~ i ; “eh, 
to the bafe therof;which is euer a triangle . Againe, by the generall definition of a Pyramis,the fuperfi- 
cieces ereéted may afcend as high as ye lift;butin a Tetrahedron they muft all be equall to the bafe, `. 
Wherefore a Pyramis may feeme to be more generall then a Tetrahedron, as beforea Prifme feemed . 
to be more generall then a Parallelipipedon, or a fided Columne : fo that euery Parallelipipedon isz 
; Prifme, but not enery Prifme is a Parallelipipedon . And euery axe in a Sphere is a diameter : but not 
Pfellascalleth euery diameter ofa Sphere is the axe therof.So alfo noting well the definition ofa Pyramis,cuery Te- -- 
aTetrabedroy trahedron may be called a Pyramis, but not enery Pyramis.a Tetrahedron. And in dede P/éellws in num- 
a xvas, bring of thefe fiue folides or bodies, calleth a Tetrahedron a, Pyramis in manifeftwordes . This I fay. 
might make Flas & others(as I thinke it did) to omitte the definition of a Tetrahedron in this place, , 
as fisficiently comprehended withiu the definition ofa Pyramis geuen before . But why then did he 
not count that definition of a Pyramis faultie,for that it extendeth it felfe to large,and comprehendeth 
, vnder ita Tetrahedron ( which differeth from a Pyramis by that-it is contayned of equall triangles) as 
he not fo aduifedly did before the definition ofa Prifme. -~ ‘ É 


Twenty three 23 AnOéfobedronis a folide or bodily figure cotained ynder eight equall 4 
definition. and equilater triangles. i 


As 


of Euclides Elementes. ' 


Asa Cubeisafolide figure contayned vnder fixe fuperficiall fi- 
gures of fourefides or {quares which are eqns equiangle, and 
equall the one to the other : fo is an Otohedron a folide figure 
contained vnder eight triangles which are equilater and equall the 
one to the other. As ye may in thefe two figures here fet beholde. 
Whereof the firft is drawen according as this folide is commonly 
defcribed vpona plaine fuperficies .;The fecond is drawen asitis 
defcribed by arte vpon a plaine, to fhewe bodilike . And in deede 
although the fecond appeare to the eye more bodilike, yet as I be- 
fore noted in a Cube, for the vnderftanding of diuers Propofitions 
in thefe fiue bookes following, is the firt defcription of more vfe 

ea & of neceflitie. For without it, ye can not céceaue the draught 
of lines and fections in any one of the eight fides whichare fome- 
timesin the defcriptions of fome of thofe Propofitions required. 
Wherefore to the confideration of this firit defcription,imagine 
firit that vppon the vpper face of the {uperficies of the parallelo- 
gramme 4 BCD, be defcribed a Pyramis , hauing his fower trian- 


gles.4 F B,AFC,C FD,and D F B,equilater and equiangle,and con- 


curring in the point F. Thé céceaue that on the lower face of the 
fuperficies of the former parallelogramme be defcribed an other 
Pyramis,hauing his fower triangles 4£B,4EC,CED,& DEB, 
equilater and equiangle,and concurring in the point £. For fo al- 
though fomewhat grofly by reafon the triangles can not be de- 
{cribed equilater,you may ina plaine perceaue the forme of this 
folide, and by that meanes conceaue any lines or feGtions requi- 
red to be drawen in any of the fayd eight triangles whichare the 
fides of that body. 


24. A Dodecahedron is a folide or bodily fe 
gure cotained vnder twelue equall equilater, 


and equiangle Pentagons. 

AsaCube,a Tetrahedron, and an Oétohe- 
dron,are contayned ynder equall plaine figures, 
a Cube vnder fquares, the othertwo vnder tri- 
angles : fo is this folide figure contained ynder 
twelue equilater, equiangle, and equall Penta- 
gons,or figures of fiue fides . As in thefe two fi- 
gures here fet you may perceaue . Of which 
the firt (which thinge alfo was before noted x 
ofa Cube, a Tetrahedron,and an Oétohedron) 
is the common defcription of itina plains, the- 
other is the defcription of it by arte vppona 
plaine to make it to appeare fomwhat bodilike. 
The firit defcription in deede is very obfcure to 
conceaue, butyet of neceffitie it muft fo, ney- 
ther can itotherwife,be in a plaine defcribed to 
vaderftad thofe Propofitions of Ewclide in thefe 
fiue bokes following which concerne the fame. 
For init although rudely, may you fee all the 
twelue Pentagons,which fhould in deede beall 
equall,equilater, and equiangle . And now how 
you may fomewhat conceaue the firlt figure de- , 
{cribed in the plaine to be a body . Imagine firt the Pentagon 
ABCDE tobe vpon aground plaine fuperficies, then imagine 
the Pentagon F GH KL to beon high oppofite vnto the Penta- 
gon ABCDE. And betwene thofe two Pentagons there willbe 
ten Pentagons pulled vp, fiue fré the fiue fides of the ground Pen- 
tagon,namely,from the fide AB the Pentagon ABONM, from 
the fide BC the Pentagon BC Q P O, from the fide CD the 
Pentagon C D SR Q, from the fide DE,the Pentagon DEVTS, 
from the fide E A the Pentagon E A MX V, the other fiue Penta- 
gons haue eche one of their fides common with one of the fides 
of the Pentagon F G H K L, which is oppofite vnto the Pentagon 
in the ground fuperficies : namely, thefe are the other fiue Penta- 
gons FGNMX, GHPON,HKRQP,KLRST,LEXVT. 

SS wij. So 
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Twity fower 
acjinitione 


Twenty fine 
diffinition, 


Fine regular 
bodies, 


The dignity of 
thefe bodies. 
A Tetrahe- 
dron aferibed 
yato the fire, 
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dron afcribed 
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cerning the fame. 
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So here you may behold twelue Pentagons,which if you imagine to be equall,equilater, & equiangle, 
and to be lifted vp,ye fhall (although fomewhat rudely) conceaue the bodily forme ofa Pentagon. And 
fomelight it will geue to the vnderitanding of certaine Propofitions of the fiue bookes following con- 


25 An Icofabedron is a folide or bodily figure contained ynder twentie 
equall and equilater triangles. : 


As thefolides before [aft mentioned are all 
defcribed by the number and forme of the fu- 
perficieces which containe them : fo this body 
likewife is defined by that that it is contayned 
of twentie triangles equall, equilater, and e- 
quiangle . And although this folide alfo be ve- 
ry hard to conceaue, 2s it iscommonly defcri- 
bed vpona plaine (an example wherofyouhaue 
in the firtt figure here fet) : yet is itof neceflitie 
that in that forme it be defcribed, if we will ~ 
vnderttand fuch defcriptions as are fet forth of ~ 
Euclide touching that body in the fine bookes . 
following. Howbeityou may by it (although 
fomewhat rudely ) fee the 20, triangles,which 
are imagined to be equall,equilater,and equian- 
gle, ifyou confider fue angles of fiue. triangles . 
to concurre together at a point. And forafmuch 
as there are in this folide 20. triangles,and enery 
triangle hath three angles, the concurfe of the’ -. 
faid triangles will be in rwelue pointes . Asin 
‘this example the pointes of the concurfe are A, _ l 
B, C, D, E, F, G, H, K, L, M,êz N.W here note that in this plaine 
the two poyntes Mand N are but one point, yet mutt ye imagine 
one of thofe pointes to be erected vpward, and the ether down- 
ward . Now the fiue triangles which concurre in the point M, are 
thele, BMD,DMFE,FMH,HML,and LMB : the fiue triangles 
which concurre in the point N, and are imagined to be erected ` 
downward, are thefe, ANC,CNE,ENG,GNK,andKNA: 
the other ten triangles which include this body, are thefe, ABC, 


BCD,CDE, DEF, BFG,FGH,GHK,HKL,KLA,LAB. | OAV) è : (A 
The fecond figure here appeareth more bodilike ynto the eye., a ; i : 


. Thefe fiue folides now laft defined,namely,a Cube,a Tetrahedré,an Octohedron, a Dodecahedron 
and an Icofahedré are called regular bodies. As in plaine fuperficieces, thofe are called regular figures, 
whofe fides and angles are equal,as are equilater triangles ,equilater pentagons, hexagons, & fuch lyke, 
fo in folides fuch only are counted and called regular,which are céprehéded vnder equal playne fuper- 
ficieces, which haue equal fides and equal angles,as all thefe fiue forefayd haue, as manifeltly appeareth 
by their definitions, which were all genen by this proprictie of equalitie of their fuperficieces, which 
haue alfo their fides and angles equal, And in all the courfe of nature there are no other bodies of this 
condition and perfection but onely thefé fiue, Wherfore they haue euer of the auncient Philofophers 
bene had in great eftimation and adititation,and haue bene thought worthy of much contemplacion, 
about which they haue beftowed mot diligentftudy and endeuour to fearche out the natures & pro- _ 
perties of them.They are as it were the ende and perfection of all Geometry, for whofe fake is written 
whatfoeuer is written in Geometry. They were ‘(as men fay) firft inuented by the moft witty Pithago~ 
ras then afterward fet forth by the diuiné Prazo, and lait of all merueloufly taught and declared by the 
moit excellent Philofopher Exclide in thefe bookes following,and euer fince wonderfully embraced of 
all learned Philofophers. The knowledge of them containeth infinite fecretes of nature .Pithagoras, Ti- 
mensand Plato, by them fearched out the cépofition of the world,with the harmony and preferuation 
therof,and applied thefe fiue folides to the fimple partes therof,the Pyramis,or Tetrahedr6 they aferi- 
bed to the fire,for that it afcendeth vpward according to the figure of the Pyramis . To the ayre they 
afcribed the O&ohedron, for that through the fubtle moifture which it hath, it extendeth it felfe every 
way to the one fide,and to the other,accordyng as that figure doth. Vnto the water a reer 

‘ oe” i . Ikola on 


oot A ede 


of Euclides Elementes. | 34.0, 


Ikofahedron,for that it is continually flowing and mouing,and asit were makyng angles on euery fide 


according to that figure.And to the earth they attributed a Cube,as toa thing flable,firme and fure as. 


the figure fignifieth.Laft ofall a Dodecahedron,for that it is made of Pentagos, whofeangles are more 
ample and large then the angles of the other bodies,and by that meanes draw more to roundnes,& to 
the forme and nature of a {phere, they affigned to a fphere, namely, to heauen.Who fo will read Pizzo 
in his Tsnens,fhall sead of thefe figures,and of their mutuall proportion, ftraunge matters, which here 
are not to be entreated of, this which is fayd,fhall be fufficient for the knowledge of them,and for the 
declaration of their diffinitions. 


After all thefe diffinitions here fet of Exclide, Flufees hath added an other diffinition, which is of2 
Parallelipipedon,which bicaufe it hath not hitherto of Ewclide in any place bene defined, and becaufe 
itis very good and neceffary to be had,I thought good not to omitte it,thus it is, 


A parallelipipedon is a folide figure comprehended ynder foure playne quae 
drangle figures of which thoje which are oppofite are parallels. 


Asin playne {uperficieces a parallelogramme is that whichis contained 
A vnder foure fides beyng lines, and whofe oppofite fides are equidiflant and 
HA parallellynes, fo in folide figures a Parallelipipedon is that folide which is 
Hy, contayned vnder foure quadrangle fuperficieces, whofe oppofite fides areal- 

| fo parallels,asitis eafily to be fene and conceaued in a cube or die, all whofe 


ZA what conceiue therof by the example in the margent. 


4  Thereis alfo in thefe bookes following, mencion made of folides, whofe 
A two bafes are Poligonon figures, lyke,equall,equilater,and parallels, and the 
fides fet vpon the bafes are parallelogrammes : which kynde of folides Cam- 
* pane calleth fided Columnes(and which as was before noted ,may be cépre- 
ded vnder the definition of a Prifme) a forme wherof although grofely, be~- 
hold in this example, whofe bafes are two like equall, equilater, equiangle, 
and parallel hexagons, and the fides fet vppon thofe bafes are fixe parallelo- 
grames:ye may better cõceiue the forme therofby 7 
the figure put vnder the figure of the parallelipipe- 
don,whichapeareth more bodilike. There may of 
thefe be infinite formes according to the dinerfitie 
of their bafes. 


Becaufe thefe fiue regular bodies here defined 
are not by thefe figures here fet, fo fully and liuely 
expreffed that the ftudious beholder can through- 
ly according to their definitions conceyue them. I 
hauehere geuen of them other defcriptions drawn ~ 
ina playne, by whichye may eafily attayne to the 
knowledge of them. Forifye draw the like formes 
in matter that wil bow and geue place, as moft apt- 
ly ye may do in fine pafted paper, fuch as paftwiues 
make womés paftes of, & thé witha knife cuteue- 
ry line finely not through, but halfe way only,ifthé 
ye bow and bende them accordingly, ye fhall moft 
plainly and manifettly fee the formes and fhapes of 
thefe bodies,euen as their definitions fhew.And it 
fhall be very neceffary for you to haue ftore of that 
pafted paper by you,for fo fhal you vpon itdefcribe 
the formes of other bodies,as Prifmes and Parallelipopedons, and fuch like 
fet forth in thefe fiue bookes following, and fee the very formes of thofe 
bodies there mécioned: which will make thefe bokes concerning bodies, as 
eafy vnto you as were the other bookes, whofe figures you might plainly fee 
vpon a playne fuperficies. : 
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A oppolite fides are parallel fuperficieces, & fo of others like,ye may alfo fome- 


An Yhofahedron 
afSigued Onto 
the water, 

A cabe afigned 
Gute the earth,» 
A dodecahe~ 
dron afsiened. te 
beanez. 


Diffinttion of a 
parallelspiper ` 
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A fided Co» 
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If ye draw this figure confifting as 5 
ye fee of fower equilater and equian- A 
F gle triangles “i ve paper,or vps 
-ET pon any other fuch like matter that 
ak will bake and geue place, and then 
hig ‘  cutnot through the paper, but as it 
- j were halfe the thicknes of the paper; - 
the three lines contained within the 
figure,and bowe & folde in the fower 
triangles accordingly: they will clofe 
together in fuch fort, that they will 
_ make the perfecte forme of a Tetra- 

kedron, 


This figure conning of 
fize equall {quares) drawen vp- 
wt cubes on patted oe and the He 
j lines contained within the fi- 
gure being cut finely halfe the 
thicknes of the paper, or not 
through, ifthen ye bowe and , 
folde accordingly the fixe e- 
quall fquares, they will fo clofe 
together, that they will caufe 
the perfecte forme ofa Cube. 


e ois 


This figure (which confifteth ofeight e- 
quilater and equiangle triangles) drawen vp~ 
on theforefayd matter,and the feuen lines 

contained within the figure being cut as be- 

An ottabe~ fore was taught,and the triangles bowed and 

G's folded accordingly, they willclofe together 
in fuch fort, that they will make the perfecte 
forme ofan Otohedron, $6 o0 To osan 7 
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-  Deferibe this figure which confifteth oftwelue tquilačer and eġniangle Pentagons; vpon ‘the fore- A Deodceah e- 
faid matter, and finely cut as before was taught the elenen lines co: ntained within the figüre, and bow. i - a ` 
and folde the Pentagons CERESE . ‘And they fos ye together, dhat, th we will fake iy very CE cates 
forme ofa Dodecahedron. 
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Theeleuenth Booke. ~ 


toy Ifye defcribe this figure which confifteth of twentie equilater and equiangle triangles ypon the 
Kalifi K forefaid matter, and finely cuvas before was fhewed the ninetene lines which are, camera ‘within 
© the figure, and then bowe and folde them accordingly, they willin {uch fort clofe together, that there, 


will be made a perfecte forme ofan I¢ofahedron. 


Becaufein thefe fiue bookes there are fometimes required other bodies befides the forefaid fue 
regular bodies, as Pyramifes of diuers formes, Prifmes,and others, I haue here fet forth three figures 
of three fundry Pyramifes, one hauing to his bafe a triangle, an other a quadrangle figure, the other a 
Pentagon + which ifye defcribe vpon the forefaid matter & finely cut as it was before taught the lines 
contained within ech figure, namely, in the firft,chree lines, in the fecond,fower lines,and in the third, 
fiue lines, and fo bend and folde them accordingly, they will fo clofe together at the toppes, that they 
will make Pyramids of that forme that their bafesare of. And if ye conceaue well the defcribing of 
chele, ye may mok eafily defcribe the body ofa Pyramis of what forme fo euer ye will. : 


A triaugled 
Pyramis. 
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` The forme of 
' aquadrang-~ 
: ded Pyramis, 
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aT. J : Likewife 


The forme of 
a prifine. 


The forme of 
a paralletipi- 
pedon 


, cőtained vnder three parallelogrames 
_ -andtwo equediitant triangles. And 


` take heede that the oppo- 
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Likewife ifye deferibe this figure 
vpen the forefaid matter, and finely 
cutte the fower lines cétained within 
the figure, and bowe and folde them 
together accordingly, the three paral- 
Jelogrammes and the two triangles 
will fo‘clofe together, that they will 
caufe the perfecte forme of a Prifme 


conceauing this defcription well, it 
fhallnot be hard to defcribe any o~ 
ther Prifme of any other forme. 


Touching the defcrip- 
tion of Parallelipipedons I 
fhall not neede to {peake. T 
For if ye confider well the 
defcription of a Cube, it 


fhall not be hard to de- 

fcribe a Parallelipipedon r 

of what forme ye will. 

Onely whereas ina Cube — 


all the parallelogrames in 
the defcription of that fi- 
gure are {quares, in the de- 
{cribing of a Parallelipipe- 
don , the fayd parallelo- 
ramme may be of what _ 
hue ye will . So thatye ` 
fite parallelogrammes be 
equal & equiangle. Which 
oppofite parallelogrames 
in the figure as it lieth ina 
laine, is any two paralle- 
teenies leauing one pa- 
rallelogramme betwene 


, them ` An example wher- 


ofbeholde in this figure. 1 


Ne 


Decaufe thefe fine bookes following are fomewhat hard for young beginners, by reafen they mutt 
in the figures defcribed in a plaine imagine lines and fuperficieces to be elenated and erected, the one 
to the other,and alfo conceaue folides or bodies, which, for that they haue not hitherto bene acquain- 
ted with, willat the firit fight be fomwhat ftraunge vnto thé,I haue for their more edfe,in this eleuenth 
booke, at the end of the demontftration ofeuery Propofition either fetnew figures, if they concerne 
the eleuating or erecting of lines or fuperficieces, or els if they concerne bodies, I haue fhewed how 
they fhall defcribe bodies to be compared with the conitrudtions and demonftrations of the Propofi- 
tions to them beloriging. And if they diligently weigh the maner obferued in this elenenth booke tou- 
ching the defcription of new figures agreing with the figures defcribed in the plaine, it fhall not be hard 
for them of them felues to do the like in the other bookes following, when they come to a Propofiti- 
on which concerneth either the eleuating or ereéting of lines and fuperficieces,or any kindes of bodies 


to be imagined. ~~. 
qd he 
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That part of a right line fhould be in a ground playne fuperficies, ( part 
elenated vpward is imposible. 


\ Ly, Or if it be puffible,let part of the right line ABC, name- 
YO ly,the part AB bein a ground playne fuperficies, and the 
y Sn other part therof,namely,B C be elenated vpwarde. And 
F 9 produce directly E 
N) upd the ground } 
/ playne fuperfi- 
ste cies the right 
"9 line AB beyond 
Z  \ the point B vn- 
Sees tothe point D. l 
Wherfore vnto two right lines genen ABC, and ABD, 
-the line A B is a common [ection or part,which is impofi- 
ble.For aright line can not touche a right line in mo pointes then one,vuleffe thoferight be 
exattly agreing and laid the one vpon the other. Wherfore that part of a right line fhould be 
an ; ground plaine {uperficies,and part eleuated upward is impoffible : which was required 
to be proued. 


This figure more plainly fetteth forth the forefaid de- ala 
monftrati,if ye elevate the fuperficies wherin is drawn z TO 
the line B C. A e 


-r 


An other demonftration after Flufas. 


Ifit be poffible let there be aright line AB G, $ 
whofe part A B let be in the ground playne fuper- 
ficies A E D,and ler the reft therofB G be eleuated 
on high,that is, without the playne AED. Then I 
fay that A B G is not one right line.For forafmuch 
as A E Disa plaine {uperficies, produce diredly & 
equally vpon the fayd playne A E D theright lyne 
A B towardes D,which by the 4.definition of the 
firit {hall be a right line.And from fome one point 
ofthe right line A BD, namely from C,draw vnto 
the point G a right lyne C G. Wherefore in the 
ttiangle B.C G the outward angle A B Gis equall 
to the two inward and oppofite angles (by the 32. 
of the firit) and therfore it is ieffe then two right angles (by the 17.0f the fame) Wherfore the lyne A 
B G forafmuch as it maketh an angle,is nota right line. Wherefore that part of a right line fhould be 
in a ground playne {uperficies,and part eleuated vpward is impoffible. 

If ye marke well the figure before added for the playnerdeclaration of Euclides demontftration, it 
will not be hard for you to conceiue this figure which Fluffas putteth for his démonftration : wherein 
is no difference but onely the draught of the lyne G C. - 


q The 2. T heoreme. The 2. Propofition. 


If two right line cut the one to the other, they are in one‘and the felfe fame 
Plane fuperficies:er enery triangle is in one & the felfe fame [uperficies. 
| TIY: 
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XS Vppofe that thefe tworight lines AB and CD doo 

K OX cutte the one the other in the point ET hen I ‘fay that 

RO XI thefe lines AB and CD are in one and the felfe 
KELSIN fame fuperficies, and th aneleisi 

per ficies, and that euery triangle is in one g7 

Conftruction Sefe [ane playne fuperficies.T ake in the lines C and E B points 

at all auentures , and let the fame be Fand G , and draw a right 

i line from the poynt B to the point C, and an other from the point 

F to the point G. And draw the lines F Hand GK. First I fay 

Demontre- shar the triangle È B C 1s in one and the fame ground fuperficies. 


Ke o 2 For if part of the triangle E B C namely the triangle F C H, or 
itie, 


fhail be in the ground fuperficies , and part in an other . So alfo if 


i 
Fa 


the triangle GBK be in the ground fuperficies , and the refidue Je 
be in an other , then alfo part of one of the right lines EC or EB ¢ 


Tene OB 


part of the triangle EBC , namely , the part E E G be in the ground fuperficies and the 
refidue be in an other,then alfo one part of eche of the right lines E C and EB fhall be in the 
ground {uperficies,&y an other part in an other (uperficies, which (by the firft of the elewenth) 
ds prowed to be impofjible Wherfore the triangle EBC is in one and the felfe fame playne fu- 
perficies.For in what [uperficies the triangle B C E is , inthe fame alfo is either of the lines 
E C and E B and in what fuperficies either of the lines E C and EB isin the felfe fame al. 
foare the lines A Band C D.Wherfore the right lines lines A B and C D are in one & the 
felfe fame playne [uperfisies , and euery triangle isin one & the feife fame playne fuperficies: 


which was required to be proned. 


In this figure here fet may ye more playnely conceaue the demon- 
ftration of the former propofition where ye may eleuate what part of the 
triangle E CB ye will,namely the part F C Hor the part GB K, or finally 
the part F CG Basis required in the demontftration. 


q Lhe 3. T heoreme. The 3.Propofition. , 
If two playne fuperficieces cutte the one the other: their common fettion is 


a right line. , 

<a ppofe that thefe two fuperficieces AB e7 BC do 
"cutte the one the other, and let their common fecti- 
SS on be the line DB. Then fay that DB is aright 
es ial line.F or if not draw from the poynt D tothe point 
. i right line D E B ia the playne fuperficies A B, and likewife 
P ee from the fame poyntes draw another right line DEB inthe 


Fe fikin playne fuperficies B C.Now therfore two right lines D EB and 


a {uperficies which ( by the lafi commonfentence ) is impoffible. 
Wherefore the lines D EB and DEB are not right lines .In 


DEB fhall hane the felfe fameendes,and therefore doo include | | 
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like fort alfo may we proue that no other right line can be drawne from the poynt D to the 
point B befides the lineD B whichis the common fection of the two fuperficieces AB and 
BC. If therefore two playne fuperficieces cutte the one the other , their common [ection isa 
right line: which mas required to be demonftrated. i 


This figure here fet , fheweth moft playnely not 
onely this third propofition, but alfo the demonttra- 
tion thereof, if ye eleuate the fuperficies AB, and fo 
compare it with the demonftration. Í 


q Ihe 4 T'beoreme. The 4. Propofition. 


Iffrom two right lines cutting the one the other at their common febtion, 
-aright line be perpendicularly evetted:the fame {hall alfo be perpendiculara 
ly eveéted from the playne fuperficies by the fayd two lines paffing. | 


V ppofe that there be two right lines AB 
and CD cutting the one. the other in the. 
poynt E. And from the poynt E let there be 
bes erected a right line EF perpendicularly to 
the fayd two right lines AB and C D: then I fay that the 


Confirnttions 


fuperficies which pafeth by thelines ABand CD. Let 
thefe lines A E,EB,E C, and E D be put equall the one 
to the other. And by the poynt E extend a right line at all 
auentures , and let the fame be G EH . And drawe thefe 
right lines A D, C B, FA, FG, F D, FC, FH, and © 
FB. And forafmuch as thefe two right lines A E e ED 
are eguallto thefe two lines C E and E B, and they com- 
prehend equallangles( by the 15:0f the firft):therefore(by 


Demonsiras 
tioa 


the 4.of the first the bafe A D is equall to the bafe C B, and the triangle A È D is equall ta 
the triangle C E-B.Wherefore alfo the angle D A E is equall to the angle EBC . But the 
angle A EG is equall to the angle BEH ( by the 15 of the firft). Wherefore there are two 
triangles A G E , and B EH haning two angles of the one equall to two angles of the other, 
eche to his corre[pondent angle,ana one fide of the one equall to one fide of the other , namely 
one of the fides which lye betwene the equall angles namely , the fide A È is equall to the fide 
EB. Wherefore (by the 26.0f the firft) the fides remayning are equall to the fides remayning. 
Wherefore the fide G Eis equall to the fide EH , and the fide A G to the fide BH. And for- 
afmiuch asthe line A E is equall to the line EB, and the line FE is common to them both, 
TT iy. l i and 


RIX fame fi uperficies, and that enery triangle is in one ¢ 
G ‘on, Sefe [ame playne [uperficies.T ake in the lines E C and EB points 
onftruction at all auentures , and let the fame be Fand G , and drawa right \ 


line from the poynt B to the point C, and an other from the point 
F tothe point G. And draw the lines F Hand GK. Fir I fay 


p ure that the triangle EB C is in one and the fame ground [uperficies. j m 
TAA For if part of the triangle E B C,namely the triangle F C H, or i \ 
litie. P the triangle GBK bein the ground [uperficies , and the refidue - a”. '| 

be in an other , then alfo part of one of the right lines E Cor EB ¢ aran 


hall be in the ground fuperficies , and part inan other . £0 alfo if 

part of the triangle EBC , namely , the part E FE G be in the ground fuperficies and the 
refidue be in an other then alfo one part of eche of the right lizes E C and EB fhall bein the 
ground  [iperficies,cr an other part in an other [uperficies, which(by the firft of the elenenth) 
is proued to be impoffible Wherfore the triangle EBC is in one and the felfe fame playne fu- 
perfictes F or in what {uperficies the triangle BC Eis , inthe fame alfois either of the lines 
E C and EB and in what [uperficies either of the lines EC and EB is,in the felfe [ame al 
foare the lines A Band C D.Wherfore the right lines lines AB and C D arein one e> the 
felfe [ame playne fuperficies , and enery triangle is in one ch the felfe fame playne {uperficies: 


which was required to be proued. 


/ i 
In this figure here fet may ye more playnely conceaue the demon- 
ftration of the former propofition where ye may eleuate what part of the —— Oe 


triangle E CB ye will,namely the part F C H or the part G B K, or finally 
the part F CG B as is required in the demontftration. 


eps er: 
q T'he 3. T heoreme. The 3.Propofition. , 
If two playne fuperficieces cutte the one the other: their common fection is 


aright line. : 
<a ppofe that thefe two fuperficieces AB e& BC do 
cutte the one the other, and let their common fecti- 
“|, on be the line DB. Then 1 fay that D Bis aright 
USSA line F or if not,draw from the poynt D to the point 
Derssuilra- Ba right line D FB in the playne fuperficies AB, and likewife 
tion! os O from the fame payntes draw- an other right line DEB inthe 
jee TAL playne fuperficies B C.Now therforetwo right lines DEB and | ' 
ie DEB fhall hane the felfe fameendes,and therefore doo include ' 
a fupèrficies which ( by the laft commonyfentence ) isimpoffible: 
Wherefore the lines D EB and DEB are not right lines . In 


of Guclides Elementes. Fol.324. | 


like fort alfo may we proue that no other right line can be drawne from the poynt D tothe 
oint B befides the line D B whichis the common fection of the two fu perficieces ABand 

BC. If therefore two playne fuperficieces cutte the one the other , their common [ection isa 
right line:which was required to be demonftrated. or Fay 


` 


This figure here fet , fheweth moft playnely nót nn 
onely this third propofition,but alfo the demonttra- a 
tion thereof, if ye eleuate the fuperficies A B andio ` ` 
compareit with the demonfĝtration. 4 


q The 4. T heoreme. The 4. Propofition. 


If from two right lines cutting the one the other at their common feétion, 
- aright line be perpendicularly evetted:the fame fhallalfo be perpendiculara 
Ly ereéted from the playne fuperficies by the fayd two lines paffing. 


NOs A poynt Ex And from the poynt E let there be 
ek eretted a right line EF perpendicularly to 
the fayd two right lines AB and C D:then 1 fay that the 
right line EF , is alfo erected perpendicular to the plaine 
fuperficies which pafseth by the lines ABand CD. Let 
thefe'lines AE,EB,E C, and E D be put eguali the one 
to the other. And by the poynt E extend a right line at all 
anentures , and let the fame be G EH . And drawe thefe 
right lines AD, C B, FA,FG,FD,FC,FH, and © 
EB. And forafmuch as thefe two right lines AE GED 
are equallto thefe two lines CE and EB, and they com- 
prehend equallangles( by the 15:0f the firft):therefore(by 
the 4.0f the first )the bafe A D is equall to the bafe C B, and the triangle AE D is equall to 
the triangle C EB.Wherefore alfo the angle D AE, is equall to the angle EBC . But the 
angle A EG is equall tothe angle BEH ( by the 15 of the firft). Wherefore there are two 
triangles A G E „and B EH haning two angles of the one equall to two angles of the other, 
eche to bis corre[pondent angle and one fide of the one equall to one fide of the other , namely 
one of the fides which lye betwene the equall angles namely , the fide A Eis equallto the fide 
EB. Wherefore(by the 26 .of the firft) the fides remayning are equallto the fides remayning. 
Wherefore the fide G Eis equall to the fide BH , and the fide AG to the fide BH. And for- 
afmuch as the line A Eis equall to the lineEB, and theline FE is common to them both, 
TT iy. (and 


VY ppofe that there be two right lines AB 
and CD cutting the one. the other inthe. 


Conftruttions 


Demonstra 
bt0ie 


EN) LheeleuenthBooke s 

dnd vnsketh with them right angles, wherefore tby the fourth ofthe frh) thebalePMis e 
qudltiothebafeBB. And (by thefa pial FC PAEAN A wie 
forafmnch asthe line A D ts equalltotheline B C3and thelineE Ais egual to the ineBB 
as it hath bene proued . Therefore thele two lines F A. und A Dare equal tothe[e two lines 

, EB e BC, the one to the other,é the bafe F D is equall to the bafe F C. Wherfare alfo the 
angle F A Dis equalltothe angle FBC. And againe forafmuach as it hath bene proued, 
that the line A G is equall to the line BH, but the line F A is equall to the line E B. more 
Joretherearetwo lines F Aand AG equall to two lines F Band BH anditis proued that 
the angle ¥ A G is equall to the angle E BH -wherefore ( by the g.of the firft ) the bafe ¥ G 
is equal to the bafe F H . Agayne forafinuch as it hath bene proued that the line G Eis equal 
tothe line EH and the line EF és common to them both: wherefore thefe tmo lines GE and 
E F are eguali to thefe two lines H E and E E sand the bafe A is equall to thebafe EG; 
wherefore the angle G EF is equall to the angle] ET: Wherefore either of. the angles GE 
F,and HEF is aright angle . Wherefore the line E F is erected, from the point Eiperpendi- 
cularly tothe line G Hn like fort may we prone, that the fame line FE maketh right angles 
with all the right lines which are: drawne upon the ground playne fuperficies and touch the 
point B.But aright line is then eretted perpendicularly to a plaine {uperficies when it maketh 
right angles wi th all the lines which touch it , and ave drawne upon the ground playne fuper- 
ficies (by the 2.definttion of the elenenth ) . Wherefore the right line F È is erected perpendi- 
cularly to the ground playne füperficies „And the ground plaise fuperficies is that which paf- 
Seth by thefe right lines A Band G D. Wherefore the right line F Eis eretted perpendicn- 
larly to the playne (fuperficies which pafeth by the ‘right lines AB andCD. If therefore 
fromimoaright lines cutting the one the other and at their common fection a right line be 
perpencdicslarly erected: it flallalfo be eretted perpendicularly tothe plaine fuperficies by the: 
[ajyd nyo lines puffing: which was required to beproued:’\ OA ONDT aa 


* 
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In this figure you may moft euidently conceaue the ~ 

propofition and demanttration, ifye ereét perpendio~ 
ground playne fuperficies AC B D thes.triang® 
the triangles AF D,& CFB in fuch fort;that th. 
angle A F B may ioyne & make one line with the line 
angle A F D:and likewife that the line BF of the triangle s 
ioyne & make one right line with the line B F ofthe triangle b~. 


e sa 


h ee 


g T'he s. Theoreme, ` \The s.Propofition. 


 Ifynto three right lines which touch the one the other , be evetfed a pers 
pendicilar line from the common point where thofe three lines touch:thofe 
three right lines are in one and the felfe fame platne fuperficies. 


y ppofe that unto thefe three righi lines B C ,B D, and BE, touching the one 
‘the other in. thepoynt B,be erected perpendicularly from the poynt B, the line 
A B.Then I fay,that thofethre right lines B C,B D and BE, are in one e7 the 
felfe fame plaine fuperficies.For if not then if it be poffible,let the lines B 2 ‘ou 

i í A 3 . h B 


. 


of Euchides Elementen ~ 

BE bein the ground fuperficies , and letithe line BC bet ; - 
rected upward (now the ines NB and BC are in oneand the § 
fame playne {uperficies (by rhe 2. of the élenenth )for they touch — 


F0l325 


Cpl 


the one the other in the point B )- Extend the plaine fuperficies > ae 

wherein the lines AB and B Care, and it fhall wake at the ys- Demonprati~, 
length a common fection with the ground {uperficies , which i ~ on leading ta 
common fection fhall be a right line (by the 3 .of the eleaenth) +> |. an impofsibi~ 
let that common fection be the line BEF Wherefore the three. \\ ities 


-3 


right lines AB, B C, and B E are în one and the felfe famefi > p 

perficies , namely , inthe [uperfiċies wherein the lines A B and ™ | | 

BC are And forafmuch asthe right line AB is erefed per- =|); 

pendicularly to either of thefe linesB DiandBE, thereforeihe 5 

line A Bis alfo ( by the g.of the elenenth ) erected perpendicn: °" i i e 

larly to the plaine fuperficies, wherein the lines B D and BE are. But the fuperficies wherein 

the lines B D and B E are is the’grotind fuperficies. Wherefore the line A Bis erected per- 

pendicularly to the ground plaint {uperficies. Wherefore( by the 2. definition of the eleuenth) 

the line AB maketh right angles with all the lines which are drawne upon the ground fipers 

ficies and touch it.But the line BE which is in the ground fuperficies doth touch it Wherfore 

the angle ABV is aright angle. And itis {uppofed that thé angle AB C is aright angle. 

Wherefore the angle A BY is equall tothe angle A BC, and they are in one and the felfe 

fame plaine [uperficies which is impoffible Wherefore the right line B C is not in an higher“ 

, feperiicies Weiser éfare the right lines BC, B D, B Eare in one dnd the felfe fame plaine fu- ` 
perficies . If therefore unto three right lines touching the one the one the ather,be erected 

a perpendicular line from the common point where thofe three lines touch: thofe three 

right as arein oie und the felfe Jame plaine [uperficies : which was required to.be demons 

Hrated. wipe z” B 5 a ý ree! eye aS 
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` This figure here fet more playnely” 
declareth rhe demonftration of the” 
mer propofition, ifye eret perpr~ 
larly vnto the ground fuperfici 
perficies wherein is drawne the 
and fo compare it with the fayd de 
. flration. 
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T'he 6.Theoreme. _ The 6.Propofition. 
b mimiiege 2g fie) Sih rieri sade a 
Lf two right lines be erected perpendicularly to one «s the felfe fame plaine 
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we 
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BIAS TTR ae P 3 . ` ee n age 
» fitperficies:thofe right lines are parallels the one to the other. 


‘TT diy. Suppofe 


pape! The elenenth Booke. 


dnd maketh with them right angles , wherefore ( by the fourth of the firft) the bafeE A j 
qualliothe bn feEB. And (by the sea ) H yh FC sino Liles ik 
forafinuch asthe line AD is equallto the line B C;and theline F Ais equal to the line¥ B 
as it hath bene proued . Therefore thefe two lines F'A and AD are equall tathefe two lines 
(FB BC the one tothe other,cr the bafe F D is equall to the bafe F C. Wherforea Uf 7H 
angle F A Dis equalltothe angle BC. And againe fora{much as it hath bene proved, 
that the line A G is equall to the line BH,but the line F A is equall to the linc EB. Where. 
fore there are twa lines F Aand AG equall to two lines ¥ Band BH and itis proued that 
theangle F A G is equall to the angle € BU :wherefore ( by the 4.of the firfi ) the bafe E G 
isegualtothe bafe F H . Agayne forafinuch asit hath bene proned that the line G Eis equal 
to the line E Fand the line E F is common to them bath: whereforethefetwo lines G E and 
E F are equail to thefe two lines H E and E E and the bafa £ H is equa lto thek afek. e 
wherefore the angle G E F is equall to the anglekd EF. Wherefore either of the'angles GE 
F,and HEF zs avight angle . Wherefore the line EE is erette; from the point Eijierpendi- 
cilarly to the line G FIn like fort may we prowe,that the fame line F E maketh right angles 
with all the right lines which are, drawne upon the ground playne fuperficies and touch the 
point B.But a right line is ther erected perpendicularly to a plaine  fuperficies,when it maketh 
right angles with all the lines which touch it , and are drawne upon the ground playne fuper- 
fisies (by the 2.definition of the clenenth ) . Wherefore the right line F E is evetted perpendi- 
cularly to the grosnd playne {uperficies And the ground plaine fuperficies is that which paf- 
Sth by thefe right lines A Band G D . Wherefore the rightline FE Eis ereed perpendicu. 
larly to the playne Juperficies which pafseth by the right lines AB andCD.if therefore 
from smo rigs. lines cutting the one the other and at their common fection a right line be 
perpendicularly erected: it |lnallalfo be erected perpendicularly to the plaine fuperficies by the 
[ayd mo lies paffing: which was vequired to be proued: >.) 0) G TAa 
AAi c 


5 
ie 


In this figure you may moft evidently conceaue the ~ 
propofition and demonttration, ifye ere€t perpendie” à 
gronnd playne fuperficies A'C B D thestrianp’ 

the triangles A F D,& CFB in.fuch fortythat ti. 

angle A E B may ioyne & make one line with the line 

angle A F D:and likewife that the line B F of the triangle 1 

ioyne & make one right line with the line B F of the triangles. j 


q Ihe s. Theoreme. The: s.Propofition. 


If ynto three right lines Which touch the one the other , be ereéted a pera 
pendicular line from the common point where thofe three lmes touch:thofe 
three right lines are im one.and the felfe fame plaine fuperficies. 


A 4 ‘ppofe that vatothefe three right lines BC ,BD, and BE, touching the one 
X theother in the poynt B,be erected perpendicularly from the poynt B, the line 
SA A B.T hen Lfay,that thofe thre right lines BC, B D and B Eare in one ey the 
SANA Self fame plaine fuperficies For if not;then if it be poffible,let the lines B a or 
E B 


~ angle A EB may ioyne & make one line with the lino. 


te 
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dnd vnaketh with them right angles , wherefore thy the fourth of the fir(t’) the bafeE A j 
qualltothe bale B ` And (by the famereafon) the bafe F Cis farias a D. id 

forafinuch asthe line AD is equalltothe line B Cand thelineE Ais equal to the lineEB 
as it hath bene proued . Thereforethe/e two lines F Aand A Dare equal to-thele two lines 


‘FB e BC, the one tothe other,c the bafe F Dis equail tothe bafe F C. Wherfare alfothe 


angle F A Dis equalltothe angle F BC. And againe forafmuch as it hath be 

that the line A Gis equall to the line BH but the line af a to the line F A 
forethere are twa lines F Aand AG equalltotwo lines F Band BH and itis prouedthat 
theangle F A.G is equallto the angle ¥ BU :wherefore ( by the .of the fir ) the bafeB G 
is equal tothe bafe F H . Agayne forafinuch as it hath bene proued that the line G Eis equal 
to the line E Fand the line E F is common to them both: wherefore thefetmo lines G Band 
E F are equall to thefe two lines H E and E E, and the bafe; EH is equal to the bafe F C 
wherefore the angle G E F is equallto the angle BY Wherefore either of. the angles S E 
F, ind HEF is a right angle . Wherefore the line È F is eretted; from the point Eperpendi- 
cularly tothe line G H 1n like fort may we prone,that the fame line F E maketh right angles 
with all the right hives which are drawne upon the ground playne fuperficies and touch the 
point B.But aright line is ther eretied perpendicularly to a plaine {uperficies,when it maketh 


right angles with all the lines which touch it , and are drawne upon the ground playne fuper- 
ficies (by the 2 definition of the elenenth ) . Wherefore the right line E È is erected perpendi- 
cularly to the ground playne fuperficies „And the ground plaine uperficies is that which paf- 
Seth by thefe right lines A Band GD. Wherefore the rightline B Bis erected perpendicu- 
larly to the playne uperficies which pafveth by thé right lines AB and C D «If therefore 
Sioreimaright lines cutting the one the other and at, their common fection a right line be 
perpendicalarly erected: it flallalfo be erected perpendicilarly to the plaine [uperficies by the 


fadino lines paffing: which was required to be proued. 5 
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In this figure you may moft evidently conceaue the 7 

propofition and demonitration, ifye ere€tperpendie” 

ground playne fuperficies A C B D thes.trians! 

the triangles A F D,& C FB in fuch fort;that tu. 


angle A F D:and likewife that the line B F of the triangles 
ioyne & make one right line with the liné B F of the triangle. _ 


D 


q The s. Theoreme. “The s.Propofition. 


If ynto three right lines which touch the one the other , be eretied a pers 
pendicular line from the common point where thofe three lines touch:thofe 
three right lines are in one and the felfe fame plaine fuperficies. 


Vi ppofe that unto thefe three right lines BC ,BD, and BE, touching the one 
the other in the poynt B,be erected perpendicularly from the poynt B, the line 
A B.T hen I fay that thofe thre right lines B C, B D and B E,arein one gr the 
Self fame plaine fuperficies For if not then if it be poffible,let the lines BD &' 


SNe 


SSSA 


pin Lhe elenenth Booke ~ 


dnd máketh with them rightangles, wherefore ( by the fourth of the fir) the ba, 
qudlito the bafe EB . And (by the famereafon) w eA FC Siete ‘he bale Dag 
forafnench asthe line A'D is equalltothe line B Cand the line F A is equal to the lineE B 
as it hath bene proued . Therefore thefe two lines FA and A D are equall tovthefe tivo lines 
. F B & BC the one to the other, ey the bafe F Dis equall to the bafe FC. Wherfore alfothe 
angle F A Dis equallto the ange ¥F BC. And againe forafmuch as it hath bene proved, 
that the line A G is equall to the line BH, but the line E A is equall to the line F B. heres 
fore there are two lines F Aand AG equall to two lines F Band BH and itis proued that 
the angle F A G isequallto the angle E BH:wherefore ( by the gof the firft ) the bat EG 
is equal tothe bafe F H . Agayne forafinuch asit hath bene proued that the line G Eis equal 
tothe line E Fand the line E F is common to them bath: wherefore thefetmo lines G E and 
E F are equall to thefe two lines H E and EF, and the bafe BH is equallto thebafeBG: 
wherefore the angle G E F is equall to the angle EE: Wherefore either of the angles GE 
F,and HEF is a right angle . Wherefore the line EF is eretè, from the point Eiperpendi- 
cularly to the line G In like fort may we proue,that the fame line F E maketh right angles 
with all the right lines which are drawne upon the ground playne fuperficies and touch the 
point B.But aright line is then erected perpendicularly to a plaine {uperficies,when it maketh 
right angles with all the lineswhich touch it , and are drawne upon the ground playne fi pers 
fisies (by the 2 definition of the elenenth ) . Wherefore the right line F E is erected perpendi- 
cularly to the ground playne {uperficies And the ground plaine fuperficies is that which paf- 
Seth by theferight lines A Band GD.. Wherefore the right line F Eis erected perpendicn. 
larly to the playne [uper, cies whith pafeth by the right hnes AB and CD. If therefore 
from tmoright lines cutting the one the other and at. their common fection a right line be 
perpendicularly erected: it fill alfo be eretted perpendicularly to the plaine fuperficies by the 
[odio lines paffing-which was reqisred to beproued:°\ 5 ie aa 


che 

In this figure you may moft euidently conceaue the’ former 
propofition and demonttration, ifye ereét perpendicularly vnto the 
ground playne fuperficies A C B D thestriangle A-F B-t and eleuate 
the triangles A F D,& C FB in fuch fortsthat the line AF ofthe tri- ç| 
angle A F B may ioyne & make one line with the line A F of the tri- ' 
angle A F D:and likewife that the line B F of the triangle A FB may 
ioyne & make one right line with the line B F of the triangle B F.C, 
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2 
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q The s. Theoreme, ` ` The: s.Propofition. 


If vnto three right lines which touch thedne the other , be ereéted a pere 
pendicular line from the common point where thofe three lines touch:thofe 
three right limes. are in one and the felfe Jame plaine fuperficies. 


V ppofe that unto thefe threeright lines BC ,BD, and BE, touching the one 

the other in the poynt B,be erected perpendicularly from the poynt B, the line 

AB.Then 1 fay that thofe thre right ines BC,B D and B E are in one er the 

Self farme plaine fuperficies.F or if not,then if it be poffible,let the lines B g or 
F j B 


` of Enclides Elemente = © Fol325. 


BE. bein the ground fuperficies , and let the line BC be ë- on 
vetted upward (now the lines A Band BC are in oneandthe + 
fame playne [uperficies (by ihe 2. of the eleuenth for they touch 
the one the other in the point B ). Extend the plaine [uperficies > 
wherein the lines AB and BC are, and it hall makeat the \ 
length a'common fection with the ground fuperficies „which * | 
common fection foall be a right line (by the 3 .of the elesenth): | 
let that common fection be the line BE Wherefore the three. | 
right lines AB, BC, and B F ave in oneand the felfe fame[u- 
perficies , namely , inthe fuperfictes wherein the lines AB and ™ | 
BC are And forafmuch as the right line A Bis ereed per); 
pendicularly to either of thefe lines BD and BE, thereforethe 5 
line A Bis alfo ( by the z.of the elenenth ) erected perpendicu= ` Ca ot 
larly to the plaine fuperficies, wherein the lines B D and B Eare. But the fuperficies wherein 

the lines B D and B E are is thegrotnd fuperficies. Wherefore theline A Bis evet¥éd per 
pendicalarly to the ground plaine fuperficies. Wherefore( by the 2. definition of the elenenth) 
the line AB maketh right angles with all the lines which are dramne upon the ovound fuper» 
ficies and touch it.But the line B F which is in the ground fuperficics doth touch it Wherfore 

the angle AB F is a right angle . Anditis [uppofed that the angle ABCisa right angle. 
Wherefore the angle A BF is equall tothe angle ABC, and they ave in one and the felfe 
fame plaine fuperficies which is impoffible.. Wherefore the right line BC is notin an higher 
__fuperiicies Wizrifare the right lines B ©; B D, B Eare in one and the felfe fame plaine fu- i 

perficies . If therefore unto three right lines touching the onè the one the other bè eretted — 

a perpendicular line from the common point where thofe three lines touch: thofe three 
right lines arein one and the felfe fame plaine [uperficies : which was required to-be denon 
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This figure here fet more playnely 
declareth the-demonftration of the for- 
mer propofition, if ye ereét perpendicu-~ 
larly vnto the ground fuperficies,the fu- . 
perficies wherein is drawne the lineAB _ 
and fo compare it with the fayd demons’ 
firation. ra 
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The 6.1 heoreme, \ -ropofition, 
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we 


__, Af tvo right lines be erested perpendicularly to one es the felfe fame plaine 
» Juperficies:thofe right lines are parallels the one to the other. 
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AV ppofe that thefe two right lines AB and CD be ereed perpendicularly toa | 
f R ` PA 1 6 
ground plaine {uperficies. Then I fay that the line AB is aparallel tothe line 
|C D.Let the porntes which thofe two right lines touch in the plaine fuperficies be 
SSN B and D.And draw aright line from the point B to the point D . And ( by the 
r1.6f the firft ) from the point D,draw unto the line B D in the ground | [uperficies a perpen- 
dicular line D E . And(by the xof the frf) put the line D E equall to the line AB. And draw thefe 


. right lines BE, AE, and A D.. And forafmuch as the line 


AB is erected perpendicularly tothe ground {uperficies,ther»  ** c 
fore (by the 2.definition of the elewenth)the line AB maketh 
right angles with all the, lines which are drawnevpon the: 
ground playne fuperficies and touch it „But either of thefe’ 
lines B-D and B E which are in the ground {uperficies,touch 
the line AB, wherefore either of thefe angles ABD and 
AB Eisaright angle-and by. the fame reafon alfo either of . 
the anglesC D Be C D Eisaright angle. And forafinuch =. 
as the line A B is equallto the line D E, and the line B D is.: 
common to them both therfore thefe two lines AB and B D, 


are equall to thefe two lines E D and D B and they contayne right angles : wherefore (by the 


ww ee 


Here for the better vnderftanding of thisé. propofitionl - 
haue defcribed an other figure:as touching which if yeerectthe = | 
fuperficies.4 BD perpendicularly to the {uperficies BD £, and 
imagine only aline to be drawne from the poynt 4 to the poynt 
E (ifye will ye may extenda thred from the faide poynt 4 to 
the poynt £ ) and fo compare it with the demonttration, it will 
make both the propofition, and alfo the demonftration-moft 
cleare vato you. 


qj An other demonftration of the fixth propofition by oM. Dee. 
| Suppofe that the two right lines dB & cp be perpendicularly erected to one & the fame playne fye 


perficies 


cs. n 


of Euclides Elementes. 326. 


A perficies,aam ely the playne fuperficies o p, Then I fay that A B ande p are parallels.Let the end points 
of the right lines a z and c p,which touch the plaine fuperticies o p,be the'poyntes s and p,frd z to D 
let a ftraight line be drawne(by the firit petition )and(by the fecond petition)let the ftraight line s p be 
extéded,asto the poynts m & x. Now forafmuch » i 
as the right line a B, fromthe poynt B produced, 
doth cutte the line m y ( by conftruétion). There- 
fore (by the fecond propofition of this elenenth 
bodke)the right lines az & m w arein one plaine 
fuperficies. Which let be Q x, cutting the fuperfi- 
cies o r inthe right line m n.By the fame meanes 
may we conclude the right line c o to bein one 
playne fuperficies with the right line m n. But the 
right line m w (by fuppofition) is in the plaine fu- 
perficies QR ° wherefore cp isin the plaine fu- 
petficies qx . And a z the right line was proued 
to be in the fame plaine fuperficies a x .Therfore 
a gand c p are in one playne fuperficies, namely 
ex. And forafmuchas the lines a wand c'o (by 
fuppofition ) are perpendicular vpon the playne fuperficies o r , therefore (by the fecond definition of 
this booke ) withall the right lines drawne in the fuperficies o r and touching a g and c D, the fame 
perpédiculars a z and cp,do make right angles. But(by cenitru€tion)M N,being drawne in the pine 
fuperficies o P toucheth the perpendiculars a s and c p atthe poyntes z and p. Therefore the perpen- 
diculars az and c p , make with the right line m n two right angles namely a s n, and cp m ¢ and mN 
the right line is proued to be in the one andthe fame playne fuperficies,with the right lines a z & c D: 
namely in the playne fuperficies q2. Wherefore by the fecond part ofthe 28 . propofition of the firft 
booke,the right lines az and c p are parallels . Iftherefore two right lines be erected perpendicularly 
to one and the felfe fame playne fuperficies thofe right lines are parallels the oneto the other: which 
was required to be demonttrated. <.. 


R 


= 


A Corollary added by .Dee. 


Hereby it is enident that any two right lines perpendicularly eretted to one andthe felfe fame 
playne. fuperficies are alfo them {elves in oné andthe fame playne fuperficies which is lkewife perpen= 
dicularly eretted to the fame playne fuperficies,vnto Which the two right lines are perpendicular, 


The firft part hereof is proued by the former conftrudtion and demonftration , that the right lines 
a Band c pare in oneand the fame playne fuperficies a x. The fecond part is alfo manifeft/ that is,that 
the playne fuperficies x is perpendicularly erected vpon the playne fuperficies'o r ) for that a s and 
c p being in the playne fuperficies ¢_x, are by fuppofition perpendicular to the playne fuperficies o p; 
wherefore by the third definition of this booke Qx is perpendicularly ereéted to,or ypon o e : Which 
was required to be proued. ee i 


Jo.Dee his aduife vpon the Affumpt ofthe 6. . 


_. * Asconcetning the making oitheline DE, equall to the right line A B , verely the fecond of the 
firft, without fome farther confideration’, is not properly enough alledged . And no wonder itis , for 
that inthe former-bookes , whatfoeuer hath of lines TN 
bene fpoken , the fame hath ahv-ayesbene imagined to 
be in one onely playne fuperficies confidered’or execu- 
ted. But here the perpendicular line AB, is notin the 
fame playne fuperficies,that the rghtline D Eis. Ther-> ‘y 
fore fome other helpe mut be putinto the handes of 
young beginners , how to bring this probleme to exe- 
cution : which is this , moft playne and briefe . Vnder- . 
ftand that B D the right line , is the common fection of 
the playne fuperficies, Wherein the perpendiculars A B 
and C Dare, & of the other playne fuperficies,to which 
they are perpendiculars.The firit of thefe(in my former 
demonftration of the 6), I noted by the playne fuperfi- 
cies QR:and the other, I noted by the plaine fuperficies 
O P.WherforeB D being a right line common to both 
the playne fuperficieces Q R & O P, therby the ponits 
Band Dare comon to the playnes Q Rand OP. Now 


Constraflion. 


* An Alfampe 
as M. Dee 
proucth it 
Demonstra- 
tiðna 


T he eleneath Booke 


AV ppofe that thefetwo right lines AB and C D be erected perpendicularly a 
ground plaine Juperficies . Then 1 fay that the line AB is a parallel tothe line 
C D.Let the pointes which thofe tworighi lines touch in the plaine fuperficiesbe 


SEL B and D.And draw aright line from the point B to the point D . And ( by the 
11.0f the firft ) from the point. D draw unto the line B D in the ground fuperficies a perpen- 
dicular line D E . And( by the 2.0f the firft)*"put the line D Bequall ro the line AB. And draw thefe 
right lines BE, AE, and A D.. And fora{much as the line 
AB is eretted perpendicularly to the ground {uperficies,ther» +. a e 
fore(by the 2 definition of the eleuenth the line A B maketh 
right angles with all the, lines which are drawnevpon the. .. 

ground playne fuperficies and touch it . But either of thefe ` 

lines B-D and B E which are in the ground {uperficiesstouch 
the line AB , wherefore either of thefe angles A-B D and 
AB E is a right angle-and by. thefame reafon alfo either of. 
the angles C.D Bx C D Eis aright angle. And forafinuch -.. 
asthe line A Bis equallto theline D E , and the line B Dis, - 
common to them both therfore thefetwo lines AB andBD,- | an : 
are equali to thefe two lines E D and D Band they contayneright angles : wherefore (by the 
4.of the fir§t )the bafe A D is equalltothe bafe B E . And forafmuch as the line AB is equall 

totheline D E, and the line A D tothe line B E , therefore thefe two lines AB and B E are 
equali to thefe two lines ED and D A, andithe line A Eis a common bafetothem both. 
Wherefore the angle A BE is ( by the 8.of the firft)equal to the angle E D A . But the angle 
AB Bisa right angle: whefore alfo the angle E D Ais aright angle:wherfore the line ED ` 
as erected POPR] tothe line D A:and it 1s alfo erected perpédicularly to either of thefè 
lines. B D and D C, wherefore the line ED, is unto thefethree right lines B D , D A, and 
DC eretted perpendicularly from the poynt where thefe threeright lines touch the one the 
other : wherefore (by the s.of the elewenth)thefe three right lines B D , D A, and D Care in. 
one and the felfe fame fuperficies. And in what fuperficies thagann T and -™ 4 are,in 
the felfe fame alfois the line B A: for enery triangle is (by th lone and 
the felfe fame fuperficies . Wherefore theferight lines A B, B land the 
felfe [ame fuperficies , and either of thefe angles AB D and. r by fup- 
pofition) Wherefore( by the 28. of the firft)the line A Bis a} if there. 
foretwo right lines beerected perpendicularly to one and t | verficies, 


thofe right lines are parallels the one to the other:which was: 


Here for the better vnderftanding of this é. propofition I P 


` haue defcribed an other figure:as touching which if ye erect the 


fuperficies.4 B8 D perpendicularly to the fuperficies BD £, and ' 
imagine only aline to be drawne from the poynt 4 to the poynt 
E (ifye will ye may extend a thred from the faide poynt 4 to 
the poynt £ ) and fo compare it with the demonttration, it will 
make both the propofition, and allo the demonttration-moft 
cleare ynto you. 


E 


a An other demonftration of the fixth propofition by oM. Dee. 


' Suppofe that the two right lines 4B & cp be perpendicularly erected to one & the fame payne fue 
| ae perficies 


= AB ispucequall. And though this be cafy to conceaue, 


Demouitra- 
tion leading to 
aa empofstbi- 
litte. 


; T he elenenth Booke 


from B D(fuficiently extended)cutte a right line equall to A B, ( which fuppofe to be B F) by the third 
of the firft,and orderly to B F make D E equall,by the 3.of the firit,if D E be greater then B F. ( Which 
alwayes you may canfe fo to be, by producing of D E {ufficiently ).Now forafmuch as B F by conftruai- 
òn is cutte equall to A B,and D E alfo , by conttrudtion, put equall to B F , therefore by the 1.common 
fentence,D E is put equall to A B: which was required to be done. 

In like fort,if D E were a line geuen to whome AB 
were to be cutteand made equall, firftout of the line 
D B(fuficiently produced)cutting of D G,equall to DE 
by the third of the firit: and by the fame 3.cutting from 
B A(fuificiently produced)B A, equall to D G : then is 
it euidét,that to therightline D E,the perpédicular line 


yet I haue defigned the figure accordingly, wherby you 
may initruct your imagination. Many fuch helpes are in 
this booke requifite , as well to enforme the young ñu- 
dentes therewith , as alfo to mafter the froward gayne- 
fayer of our conclufion , or interrupter of our demon- 
{trations courfe, 


-g Lhe 7. Theoreme. The 7. Propofition. 
If there be two parallel right lines, and in either of them be taken a point 
at all aduentures : a right line drawen by the faid pointes is in the felf fame 
Superficies with the parallel right lines. 


y 2 Ke = 
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V ppofe that thefe two right lines A B and C D be parallels, and in either of thé take 
a point at all adsentures namely, E and F . Then I fay, thata right line drawen 
from the point E to the point F, is in the felfe fame plaine fuperficies that the pa- 
rallel lines are. For if not, thenifit be pofible, 

let it be inan higher [uperfisies,astheline EGF & reese 
isand draw the {uperficies wherin the line EG F 
iscr extend it, and it fhal! make a common fecti- 
on with the ground {uperficies,which fection fhall 
(by the 3 .of the elenenth) be a right line : let that 
fection be the right line EF . Wherefore two l 

right lines EG Fand E F includea fuperficies: € i F D 
which (by the last common fentence)1s impofible, i 
Wherfore a right line drawen from the point E to the point F,is notinan higher fuperficies, 
Wherfore aright line drawen from the point E tothe point F, isin the felfe fame fuperficies 
wherein are the parallel right lines ABandC D. Ifthereforethere be two parallel right 
lines, and ineither of them be taken a point at all aduentures, a right line drawen by thofe 
pointes is inthe felfe fame plaine [uperficies with the parallel right lines: which was requi- 

‚the former, demonttration, ifye 


ved to be demonstrated. pt 
i ÁA- S| = — 
eleuate the fuperficies wherin is 


drawen theline EG F. i | 
Í 


By this figure it is eafie to fee 


namely, A B be erected perpendiculerly to a ground {uperficies. Then I fay that 
the line C D is alfo erected perpendiculerly,to the felfe fame ground [uperficies. 


(Ly the 11. of the firft) in the ground [uperficies from the p 
pendiculer line D E, and(by the 2. of the first) put the line 
D E equall to the line A B,and draw a right line from the 
point B to the point E,and an other from the point A to the 
point E,and an other from the point A tothe point D.And 
forafmuch as the line A B is erested perpendicularly to the 
ground fuper ficieces,therfore (by the 2.definition of the e= | 
leuenth) the line AB is eretted perpendicularly to all.the $ y ~ 
right lines that arein the ground {uperficies and touche it. 
Wherfore either of thefe angles ABD cy ABE dsaright.. © 
angle. And forafmuch as vponthefe parallel lines: AB and = = ss NS 
CD falleth a'certaine right lineB D,therefore(bythe2g. = = S ME 

of the firft) the angles AB D and C D B areequal to two right angles But the angle A B D 
is aright angle,wherfore alfo the angle C D Bis a right angle. Wherfore the line C Dis e- 
vetted perpendicularly to the line BD.And forafimuch as the line A B is equall to the line D 


= ia C 


E,and the lineB Dis common to thems both therfore thefe two lines AB and B D are equal.. 


tothefetwo lines E Dand D. Band the angle AB D is equall to the aneleE D B for either 


This propofi- 
tzon 25 as it 
Were the cone 


Confiru ilione 


Demonfiras 
tion. 


of themis 4 right.angle. Wherfore (by.the 4. of the first) the bafe A D isequall to the bafe - 


BE And fora{much as the linet Bis.equalltothe line D E > and the line B Eto the line 
A D therfore thefe two.lines ABand B Eare equall to thefe two lines A D & D E; the one 
to the other,and the line A E is a common bafe to them both. Wherfore( by the 8 .of the first} 
the angle AB E is equall to the angle A D E: bui-the angle AB E is aright angle,wherfore 
the angle E D Ais alfo a right angle. Whereforethe line E D is erected perpendicularly to 
the line-A-D ,and itis alfo erected perpendicularly to the line P BWherforethe line ED is 
erected perpendicularly to the plaine {uperficies wherinthe lines B D and B.A are (by the 4. 
of this booke) Wherfore (by the 2. definition of the elewenth)the line ED is erected perpen- 
dicularly to all the right lines that touche it and arein the (uperficies wherein the lines B D 
dnd A D are.But in what [uperficies the lines B Dand D A are,in the felfe fame fuperficies 
is the line D C.For the line A D-being drawen from two pointes taken in the parallel lines A 
B aid C Dis by the former propofition in the felfe fame fuperficies with them.-Now foraf: 
much as the lines A Band BD arein the fuperfictes wherin the lines B D and D A are, but 
in what {uperficies the lines AB €x B-D are,in the {ame is the line D C.Wherfore the line E 
D is erected perpendicularly to the line D C.Wherfore alfo the line C D is erected perpendi- 
cularly to the line D E. And the line C D is erected perpendicularly to the line D B. For by 
the 29..0f the firft,the anglec DB being equall to the angle A B Disa right angle Where: 


forethe line CD is fromthe point D erected perpendicularly to two right ines D'E and D. 


B cutting the one the other in the point D Wherfore by the 4.0f the elenenth,the line C D is 
ereited perpendiculaaly to the plaine {uperficies, wherein are the lines D E and D B. But 
the 


* ABisputequall. And though this be eafy to conceaue, 


Demoutra- 
tion leading to 
an enpofsibi« 
litite 


Sy T he elenenth Booke 


from B D(futiciently extended) cutte a right line equall to A B, ( which fuppofe to be B F) by the third 
of the firtt,and orderly to B F make D E equall,by the 3.of the firit,if D E be greater then BF. ( Which 
alwayes you may caufe fo to be, by producing of D E fufficiently ). Now forafmuch as B F by conftruai- 
oniscutte equall to A B,and D E alfo , by conitruGtion, put equall to B F , therefore by the 1. common 
fentence,D E is put equall to A B: which was required to be done. 

In like fort,ifD E were a line geuen to whome AB 
were to be cutte and made equall, firftout of the line 
D B(fuficiently produced)cucting of D G,equall to DE 
by the third of the firt: and by the fame 3.cutting from 
B A(fulficiently produced)B A, equall to D G : then is 
it enidët,that to the right line D E,the perpédicular line 


yet I haue defigned the figureaccordingly, wherby you 
may inftruct yourimagination. Many fuch helpes are in 
this booke requifite , as well to enforme the young itu- 
dentes therewith , as alfo to makter the froward gayne- 


fayer of our conclufion , or interrupter of our démon- 
trations courfe, 


g T'he 7. Theoreme. T'he 7. Propofition. 
Uf there be two parallel right lines, and in either of them be taken a point 
at all aduentures : a right line drawen by the faid pointes is in the felf fame 
fuperficies with the parallel right lines. 


i 


ENSV ppofe that thefe two right lines A B and C D be parallels, and in either of the take 
$ OY 1 point at all aduentures,namely, E and F . Then fay, that a right line drawen 
DONG from the point E to the point F, is in the felfe fame plaine {uperficies that the pa- 
rallel lines are. For if not, then if it be pofsible, 

let it be in an higher fuperficiesyastheline EGF A in 
isand draw the {uperficies wherin the line EG F 
iscr extend it, and it fhall make a common fecti- 
on with the ground {wperficies which fection fhail 
(by the 3 .of the eleuenth) be aright line : let that 
fection be the right line EF . Wherefore two 
right lines EG F and E F include a fuperficies:' © F D 
which (by the last common fentence )is inmpofible. 

Wherfore a right line drawen from the point E to the point Fis notin an higher fuperficies. 
Wherforea right line drawen from the point E tothe point F, isin the felfe fame [uperficies 
wherein are the parallel right lines AB andC D . If therefore there be two parallel right 
lines, and in either of them be taken a point at all aduentures, a right line drawen by thofe 
pointes is in the felfe (ame plaine fuperficies with the parallel right lines: which was regui- 
ved to be demonstrated. iv E 


By this figure it is eafie to fee 

ithe former, demonttration, ifye 

eleuate the fuperficies wherin is 
drawentheline EGE, ~ 


gles 
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TheelenenthBooke 


the ground plaine fuperficies is that wherin are the lines D E and D B, to which {uperficies 
alfo the line A B is {uppofed to be erected perpendiculerly. Wherefore the line C D is eretted 
perpendicularly to the ground plaine {uperficies,wherunto the line A B is eretted perpendicu- 
larly. If therfore there be two parallel right lines, of which one is erected perpendicularly to 
a ground plaine [uperficies,the other alfo is erected perpendicularly to the felfe fame ground 
pleine fuperficies which was required to be demsonftrated. . 


re 


ae 
s 4 


“This figure will more clearely fet forth the formerde~ ` 
monttration, ifye erect perpendicularly the fuperficies 
ABD to the fuperficies B D E,and.imaginea lyne to be 
dtawen froth the point A to the point D, in ftede wher- 

of, as in the 6. propofition ye may extendea threede. 


g The 9. Thèoreme = The 9. Propofition. 


‘Right lines which are parallels to one and the felfe fame right line, and 

ave not in the felfe fame fuperficies that it is in: are alfo parallels the one 

Ahe Ob sama viai, CY me « 

NI ppofe that either of thefe right lines A B and C D be a parallelto the line E F 
S| zot being in the felfe fame füperficieswithit. Then I fay that the line AB is a 

parallel to the line C D:Take.in the line E F.a point at all aduentures, and let 

the fame be Gc. And from the point G raife vp inthe fuperficies wherin are the 


lines E Fand A B,vito the line E F a perpendiculer lineG.H, and againein the {uperficies 
wherin are the lines E F and G D taife up from the [ame point G tothe line EF a perpen- 


diculer line G K; And forafmachastheline 4 — o osua 3 


E F is ereéted perpendiculerly to either of the’ 
lines G Hand GK, therfore (by the 4.of the 
elenenth)-the line E F is erected perpendictia.. 
larly tothe fuperfiċies wherein the lines GH 
and GK are, butthe line EF is aparallel | : 
line tothe line AB.Wherfore(by the 8.ofthe =~ K D 
elesienth) the liné AB is erected perpendiçu- > © s- : 

larly to the plaine [uperficies,wherin are the lines G H and G K. And by the fame reafonal- 
forthe line C Dis eretted perpendicularly tothe plaine {uperficies wherin are the lines G H & 
GK. Wherefore either of thefelines.A B and C D is erected perpendicularly tothe plaine 
fiperficies,wherin the lines G H and G K are. Butif two right lines be erected perpendicu- 
larly to one and the felfe [ame plaine fuperficies,thofe right lines are parallels the one to the 
other (by the 6 of the eleuenth ) Wherfore the line A B is a parallel to the lineC D. Wherfore 
right lines which are parallels to one & the felfe fame right line,and are not in the {elf fame 
Superficies with it are alfo parallels the one tothe other : which was required to be proued, 


~- 4 a a 3 ava 


of Euclides Elementes. | Fola328. 


This figure more clearely manifefteth the former propo- 
fition and demonitration,if ye eleuate the fuperficieces A B 
EFandC D EF that they may incline and concurre in the 
lyne EF. a 


K ie 
q The 10. Theoreme. The 10. Propofition. 


If two right lines touching the one the other be parallels to two other 
right lines touching the one the other, and not being in one and the felfe 
Jame fuperficies with the two firft : thofe right lines cétaine equall angles. 


V ppofe that thefe two right lines AB and BC touching the one the other, be 
parallelis tothefe two lines D E and E F touching alfo the one the other, and 
not being in the felfe fame fuperficies that the lines A B and BC are. ThE 1 fay, 
4! that the angles ABC is equallto the angle D EF . For let the lines B A,B C, 
E D,E F,be put equall the one tothe other : and draw thefe 
right lines AD,C F, B E, AC,and D F . And forafmuch 
as the line B A 1s equall to the line ED,and alfo parallell 
unto it, therefore (by the 33.0f the firft ) theline AD ise- 
quall and parallellto the line BE : and by the fame reafon A G 
alfo the line C F is equall éx paralleli to the line B E Wher- 
Sore either of thefe lines AD and C F is equall & parallell 
totheline EB. But right lines which are parallells to one 
and the felfe ame right line,and are not inthe felfe fame fu- 
perficies with it, arealfo (by the 9.of the elenenth) parallells 
the one to the other . Wherefore the line AD is a parallell 
line to the line C F . And thelines AC and D F ioyne them = 
together. Wherefore (by the 33.0f the firft) theline AC is > 
equall and parallell to the line D F . And forafmuch as thefe two right lines AB Gy BC are 
equall to thefe two right lines D E and E F, and the bafe A C alfo is equall to the bafe DF: 
therefore (by the 8.of the firft) the angle A B Cis equallto theangle D E F. If. therfore two 
right lines touching the one the other be parallells to two other right lines touching the one 
the other and not being in one and the felfe fame [uperficies with the two first e thofe richs 


lines containe equall angles : which was required to be demonftrated. 


B 
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, This figure here fet more 
plainly declareth the former Pro- 
pofition and demonftration, if ye 
eleuate the fuperficieces D ABE, 
and F CBE, till they concurre in 
the line FE, 
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the ground plaine [uperficies is that wherin are the lines D E and D B, to which fuperficies 
alfo the line AB is {uppofed to be erected perpendiculerly. Wi x-F- th lina r D iseretted 
perpendicularly to the ground plaine'fuperficies,wherunto th vendicu- 


larly. If therfore there be two parallel right lines, of which larly to 
a ground plaine [uperficies,the other alfo is erected perpend eground 
pleine fuperficies : which was required to be demonfirates 


“This figure will more clearely fer forth the former de+ 
monitration, ifye erect perpendicularly the fuperficies 
A BD to the fuperficies B D E,andimagine a iyne to be 
drawer frorh the point A to the point D, in ftede wher- 
of,as in the 6. propofition ye may extendea threede. 


g Ube o. Thèoreme > The 9. Propofition. 


Right lines which are parallels to one and the Seife fame right line, and 
are not in the felfe fame fuperficies that it is in: are alfo parallels the one 
tothe others. tee cae i c ee | 


~ ` 


Conftruction, EESSA the fame be Gu Atid from the point G raife vp inthe fuperficies wherin arethe 


point Gtotheline EF a perpen- 
auii B 


Demonfira- 
FOKA 


a TA EF ae 4 L hls 


of. Euchdes Elementes. i- 


i B } ee O A 
This figure more clearely manifefteth the former propo- a © | B 

fition and demonttration,ifye eleuate the fuperficiecesA B 

EE andC DEF that they may incline and concurre in the | 

lyneEF, E 

| D K | oa 

Di~ E G 
q The 10. Theoreme. The 10. Propofition. 


If two right lines touching the one the other be parallells to two other 
right lines touching the one the other, and not being in one and the felfe 
fame fuperficies with the two firft : thofe right lines cotaine equall angles. 


GAY ppofe that thefetwo right lines A B and BC touching the one the other, be 

|parallells to thefe twa lines D E and E F touching alfo the one the other, and 

not being in the felfe fame {uperficies that thelines AB and BC are.Thé 1 fay, 
SSME that the angle ABC is equall tothe angle D E F . For let the lines B A,B C, 

E D,E F,be put equali the one to the other : and draw thefe 

richt lines AD,C F, B E, AC,andD F . And forafmuch 

as the line B A isequall tothe line ED, and alfo paralleli 

unto it, therefore (by the 33.0f the firft ) theline AD ise- 

quail and parallell to the line BE : and by the fame reafon 4 G 

alfo the line CF is equall ey parallel to the line B E.Wher- 

fore either of thefe lines AD and C F is equall ¢ parallell 

totheline EB. But right lines which are parallels to one 

and the felfe fame right line,and are not in the felfe fame fu- 

perficies with it, are alfo (by the 9 .of the elenenth) parallells 

the oneto the other . Wherefore the line AD is aparallell 

line to the line C F . And thelines AC and D F ioynethem = 

together. Wherefore (by the 33 of the firft) theline AC is ? 

equall EN A ak to the line D F . And forafmuch as thefetwo right lines AB Gy BC are 

equall to thefe two right lines D E and E F, and the bafe AC alfo is equall to thebafe D F: 

therefore (by the 8.of the firft) the angle A BCisequalltotheangle D E F. If therfore two 

right lines touching the one the other be parallels totwo other right lines touching the one 

the other and not being in one and the felfe fame {uperficies with the two first : thofe right 


lines containe equall angles : which was required to be demonftrated. 


B 


4 


A 
(zey V 
, This figure here fet more l q 
plainly declareth the former Pro- 


pofition and demonftration, ifye | 


eleuate the fuperficiecesD AB E, 
and F CBE, till they concurre in 


the line FE. 4 


VP .é- The 


Construttion. 


Demonfira- 
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of Euclides Elementess | | te 


| 


This figure more clearely manifefteth the former propo- 
fition and demonttration, if ye eleuate the fuperficieces A B 
EFandC DEF that they may incline and concurre in the 
lyne EF. 
D (8 
q The 10. Theoreme. The 10 
If two right lines touching the one the other her 


right lines touching the one the other, and not being m one and the felfe 


fame fuperficies with the two firft : thofe right lines cotaine equall angles. 


a\V ppofe that thefe two right lines AB and BC touching the one the other, be 

|parallells to thefe two lines D E and E F touching alfo the one the other, and 

not being in the felfe fame fuperficies that thelines A Band BC are.Thé I fay, 
SONG that the angle AB C is equall tothe angle D E F . For let the lines B A,B C, 

E D,E F,be put equall the one to the other : and draw thefe 

right lines AD,C F, B E, AC,andD F . And forafmuch 

as theline B A is equali to theline E D,and alfo parallell 

vatoit, therefore (by the 33.ofthefirf ) the line AD ise- 

quall and parallell to the line B E : and by the fame reafon a G 

alfo the line CF is equall e7 parallell to the line B E Wher- 

fore either of thefe lines AD and C F is equall cy parallell 

totheline EB. But rightlines which are paralleils to one 

and the felfe fame right line and are not in the felfe fame fun 

perficies with it, are alfo (by the 9 of the eleventh) parallells 

the one to the other . Wherefore the line AD is a paralleil 

line to the line C F . And thelines AC and D F ioyne them = 

together. Wherefore (by the 33 ofthe firft) theline_ACis > 

equall and parallell to the line D F . And forafmuch as thefetwo right lines AB Gy BC are 

equall to thefe two right lines D E and E F, and the bafe AC alfois equall to thebafe D F: 

therefore (by the 8.of the firft) the angle A BC is equall to theangle D EF. If: therfore two 


right lines touching the one the other be parallells to two other right lines touching the one 


the other,and not being in one and the felfe fame [uperficies with the two first s thofe right 
lines containe equall angles : which was required to be demonftrated. 
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, This figure here fet more 
plainly declareth the former Pro- 
pofition and demonttration, ifye 
eleuate the fuperficiecesD ABE, 
and F CBE, till they concurre in 
the line F E. 
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The eleuenth Booke É 


q The 1. Probleme. T'he 11. Propofition. 


From a point genen on high, to drawe'dnto a ground plaine fuperficies 4 
perpendicular right line. i 


“Confira tion. Se. a. ' ore ig 
ah A SEU ppofe that the point geuen on hich be A, and fuppofea ground plaine fuperficies, 
shis propofin HET namely, BCGH., It is required from the point A to draw unto the ground fuper- 
Shey. tree fices a perpendicular line. Drawe inthe ground | [uperficies a right line at aduen 
The firl cafe, tures and let the fame be BC. And (by the 12. of the firft) from the point A draw Gnto the line 
| aie Rc om ic Se Bin es ONE EE NO ed ace perpendicular line to the 
is requiret g at <9 EF 5 : F 
Sa plaine maae deta eon ound fuperficies then is that done which was fought for But if not,then 
af p s pafling bythe ia ; A a i 

pointe As and the ftraightline o OA IE r.ofthe firft) fromthe point D raife vp in the ground fuper- 
And fo helpe your felfe in the lyke ficies vato the line BCa perpendicular line DE. And (by ther 2.0f the 
cafes either Mathematically imagi- frf) from the point A draw vato the lineDEa perpendicular line AF. 


ing,or Me- ws 
ate ae And by the point F draw(by the 31.0f the firft)untothe 
prattifing. line BC a parallellline F H. Andextend theline F H mwe 
a cond - from the point F to the pointG . And forafmuch as the | 
7 s onfira- “Tine BC is erected perpendicularly to either of thefelines g Ak 4 


D Eand D A, therefore (by the 4. of the elenenth ) the _———— | 
line B Cis erected perpedicularly to the {uperficies wher- oe 
inthe lines ED and AD are: andtotheline BCthe : 
line G H is a parallell . But if there be two parallell right i 
lines of which oneis erected perpendicularly to acertaine 
plaine fuperficies, the other alfo( by the 8.of the elenenth) == mm 
is erected perpendicularly to the felfe fame fuperficies. 
Wherefore the lime G.H 1s erected perpendicularly to the plaine {uperficies wherein the lines 
ED and D Aare .Wherfore alfo (by the 2.definition of the elenenth)the line G H is erected 
perpendicularly to all the right lines which touch it, and are in the plaine fuperficies wherein 
the lines E D and AD are. But the line AF toucheth it being in the fuperficies wherein the 
lines E D and A D are (by the 2.0f this booke) .Wherefore the line G H is eretted perpen- 
dicularly to the line F A. Wherefore alfo the line F A is erected perpendicularly to the line 
GH : andthe line A F is alfo erected perpendicularly to the line D E . Wherefore AF is e- 
rected perpendicularly to either of thefe lines H G and D E. But if aright line be erected per- 
pendicularly from the common [ection of two right lines cutting the one the other, it fhall alfo 
be erected perpendicularly to the plaine fuperficies of the faid two lines (by the 4.of the ele- 
nenth) . Wherefore the line A F is erected perpendicularly to that [uperfictes wherin the lines 
E DandG H are. But the fuperficies wherein the lines E D and G H are, isthe ground fu- 
perficies . Wherefore the line A F is eretted perpendicularly to the ground fuperficies . Wher- 
fore from a point geuen on high,namely, fro the point A, is drawento the ground fuperficies 
a perpendicular line : which was required to be done. 


In this figure fhall ye much more plainely fee both 
the cafes of this former demonftratio. For as touching 
the firft cafe, ye mult erecte perpendicularly to the 

round fuperficies, the fuperficies wherein is drawen 
the line AD, and compare it with the déemonftration, 
and it willbeclere vnto you. For the fecond cafeye 
mutterecte perpendicularly vnto the ground fuperfi- 
cies the fuperficies wherein is drawen the line A F,and 
ynto itlet the other fuperficies wherein is drawen the 
line AD, incline,fo that the point A of the one may 
concurre with the point A of the other : and fo with: 
your figure thus ordered,compare it with the demon- 
itration, and there will be im it no hardnes at all. 


q The 


of Eùclides Elementés: 329e 
` g The 2. Probleme. = The 12.Propofition. 


Vato a playne fuperficies geuen, and from a poynt in it genen to rayfe vp 4 
` _ perpendicular line. rae | 


aa ppofe that there be a ground playne fuperficies genen, 
. Vg and let the poynt in it genen be A. It is required 
N l from the point A toraife vp vntothe ground plaine 
DA Superficies a perpendicular line . VnderSand fome 
certayne poynt on high, and let the fame be B.And from the poynt N 
Bdraw(bytherr:ofthe eleuenth) a perpendicular line to the ground Conflrutiione 
Superficies , and let the fame be BC. And(by the 31. of the firft) 
by the poynt A drawe vito theline BC aparailel kneDA. Now 
forafiiuch as there aretwo parallel righi lines AD and CB , and 


ES q4 


the one of them,namely,C B is erected perpendicularly tothegro > B Demon skrg 
foperficies : wherefore the other line alfo , namely ,A D isere | | tions 
perpendicularly to the fame ground fuperficies (by theeight of th | | 
leuenth ) . Wherefore unto a playne fuperficies genen , and fro | | n 
aA în it genen , namely, A,is rayfed up a perpendicular lyne A | — quired to 
e doone. i 


In this fecond figureye may confider playnely the 
demontftration of the former propofition if ye ereĉt per- 
pendicularly the fuperficies wherein are drawne the lines 
ADandCB. 


ca 


ot ae Tbe r T heoreme: The 13. Propofition. e 
From one and the felfe poynt ,and toone and the felfe fame playne fuperfi- 


cies can not be erected two perpendicular right lines on oneand the felfe 


fame fide. ` 


L wor if it be poffible from the poynt A let there be Ded perpendicularly to one 
(Yq and the felfe fame playne fuperficies two right lines A Band AG on oneand Demonfira- 


y RYN) the felfe fame fide . And extende” . tion leading fa 

AY os i ee oe arethelines > > opo lain ‘ibe 

RY A Band AC: anditfhallmakeat ` Note this 
length a common fection in the ground [uperficies manerofie ` 
which common fection fhall bea right line ,and : magination 
fhall pafe by the poynt A:let that common feFion Mathemati- 
be the line D A E.Wherefore(by the 3. of the ele- u 
uenth) the lines AB,A Cand D AE arein one 
and the felfe fame playne fuperficies. And foraf. P -> a sing! 
. much asthe line C A is erected perpendicularly to the ground fuperficies , therfore ( by the 
i VV 4: s i aer 


The elenenth Booke 


q The 1. Probleme. The rt. Propofition. 


From a point genen on high, to drawe Ynto a ground plaine fuperficies á 
perpendicular right line. 


Confirattion. ey x l ng = hy 
ison pole L la poni gele A high be A, an d{uppofea ground plaine Juperficies, 
this propofi- HS7 BCG H. I is required from the point A to draw unto the ground fuper- 


5 ei AG] mii 


ai ficies a perpendicular line. Drame in the ground [uperficies a right li 2 
The firfl cafe, tures,and let the ee be BC. And (by the r2. of he Pi pee foe Top i 
- *This eqns imagination a i ie i s PR TE li ge aa e NA 
Bioline fope pale bythe ground fuperficies,then is that done which was fought for But if not ther 
pointe A, and the ftraight line BC. (by the 11.0f the firft) from the point D raife Up sn the ground fuper- 
And fo helpe your felfe in the lyke ficies vito the line BCa perpendicular linéDE. And (by ther 2.0f the 
eave SF imagi- frf) from the point A draw unt 0 the line D E a perpendicular line AF. 
chanically 424 by the point F draw(by the 31.0f the firft)vunto the 
practifing. line BC aparallellline F H . Andextendtheline F A 
Secondcaft. from the point F to the point G. And forafmuch as the 
4 ee onftra- “line BC is erected perpendicular ly to either of thefe lines 
ai D Eand D A, therefore (by the 4. 0f the elenenth ) the 
line B Cis eretted perpedicularly tothe [uperficies wher- 
inthe lines ED and AD ave: andto the line BCthe 
line G His a parallell . But if there be two parallell right 
lines of which oneis erected perpendicularly to acertaine 
plaine [uperficies, the other alfo(bythe 8 of the cleuenth) 
is erected perpendicularly to the feife fame fuperficies. . 
Wherefore the line GH 1s erected perpendicularly to the plaine {uperficies wherein the lines 
E D and D Aare .Wherfore alfo (by the 2.definition of the eleuenth) the line G H is erected 
perpendicularly to all the right lines which touch it, and are in the plaine [uperficies wherein 
the lines E D and A D are . But the line A F toucheth it being in the {uperfictes wherein the 
lines E D and A D are (by the 2.0f this booke) .Wherefore the line G H is eretted perpen- 
dicularly to the line F A . Wherefore alfo the line F A is ereéted perpendicularly to the line 
GH : and the line A F is alfo erected perpendicularly to the line D E . Wherefore AF is e- 
reited perpendicularly to either of thefe lines H G and D E. But if aright line be erected per- 
pendicularly from the common fection of two right lines cutting the one the other it fhall alfo 
be erected perpendicularly to the plaine {uperficies of the faid two lines (by the 4.of the ele- 
uenth) . Wherefore the line A F is erected perpendicularly to that [uperficies wherin the lines 
E D and GH are. But the fuperficies wherein the lines E D and GH are, is the ground fu- 
perficies . Wherefore the line A F is erected perpendicularly to the ground {uperficies . Wher- 
fore from a point genen on high,namely, fro the point A, is drawento the ground {uperficies 
a perpendicular line : which was required to be done. 


In this figure fhall ye much more plainely fee both 
the cafes of this former demonftratio. For as touching 
the firit cafe, ye muft ereéte perpendicularly to the 
ground {uperficies, the fuperficies wherein is drawen 
theline A D, and compare it with the demonttration, 
andit willbeclere vnto you. For tlie fecond cafeye 

» muftereéte perpendicularly vnto the ground fuperfi- 
cies the fuperficies wherein is drawen the line A F,and 
vnto itler the other fuperficies wherein is drawen the 
line AD, incline,fo that the point A of the one may 
concurre with the point A of the other : and fo with 
your figure thus ordered,compare it with the demon- 
ftration, and there will bein itno hardnes atall. 


qT he 


T he elenenth Booke 
q The 1. Probleme. The 11. Propofition. 


From a point genen on high, todrawe'bnto a ground plaine fuperficies á 
perpendicular right line. i 


f i 3 RE V ppofe that the point geuen on high be A, and fuppofea ground plaine {uperficies, 
tbis bropofi= Ss ri namely, BCGH. It is required from the point A to draw unto the ground fuper- 
E cree ‘ficies a perpendicular line. Drawe inthe ground [uperficies a right line at aduen- 
The firft cafe, tures,and let the fame be BC. And (by the 12. of the firft ) from the point ‘A draw Gnto the line 
oe idr Dee = BC at perp endicular tint D. * Nop GF AD beg perpendicular line to the 
a ee eee fe ee ground [uperficies,then is that done which mas fought for But if. not ther 
pointe A, and the ftraight line BC. (by the 11.0f the firft) from the point D raife Up tn the ground fuper- 
And fo helpe your felfe in the lyke ficies unto the line BC a perpendicular lini D E . And (by the 12.0f the 
ae Mathearically inadi) from the point A draw unto the line D Ea perpendicular line AF. 
chanically 47d by the poit F draw(by the 31.0f the firfiyvnto the 
prating. line BC aparallellline F H. Andextendtheline F H 
Secoudcaft. from the point F to the point G. And forafimuch as the 

x A onfira= “line BC is ereéted perpendicularly to either of thefe lines c 
i D Eand D A, therefore (by the 4. 0f the elenenth ) the 
line B Ciseretted perpedicularly to the {uperfictes wher- 
inthe lines ED and AD are: andto the line BCthe 
line G H is a parallell . But if there be two parallell right 
lines of which oneis erected perpendicularly to a certaine 
plaine [uperficies, the other alfo(by the 8 of the eleuenth) 
is erected perpendicularly to the feife fame {uperficies. 
Wherefore the line G.H ts erected perpendicularly to the plaine fuperficies wherein the lines 
ED and D Aare .Wherfore alfo (by the 2.definition of the elenenth)the line G H is erected 
perpendicularly to all the right lines which touch it, and are in the plaine fuperficies wherein 
the lines E D and AD are. Butthe line AF toucheth it being in the {uperficies wherein the 
lines E D and A D are (by the 2.0f this booke) .Wherefore the line G H is erected perpen- 
dicularly to the line F A . Wherefore alfo the line F A is eretted perpendicularly to the line 
GH : and the line A F is alfo erected perpendicularly to the line D E . Wherefore AF is e- 
rected perpendicularly to either of thefe lines H G and D E. But ifa right line be erected per- 
pendicularly from the common [eétion of two right lines cutting the one the other, it fhall alfo 
be erected perpendicularly to the plaine {uperficies of the faid two lines (by the 4.0f the ele- 
uenth) Wherefore the line A F is erected perpendicularly to that fuperfictes wherin the lines 
E D and G-H are -But the {uperficies wherein the lines E D and G H are, is the ground ft- 
perficies . Wherefore the line A F is erected perpendicularly to the ground {uperficies . Wher- 
fore from a point geuen on high,namely, fro the point A, is drawento the ground {uperficies 
a perpendicular line : which was required to be done. 


B 


€ 


In this figure fhall ye much more plainely fee both 
the cafes of this former demonftratid. For as touching = 
the firt cafe, ye mult ereéte perpendicularly to the 
ground fuperficies, the fuperficies wherein is drawen 
theline A D, and compare it with the démonftration, 
and it willbeclere vnto you. For the fecond cafeye 
mutterecte perpendicularly vnto the ground fuperfi- 
cies the fuperficies wherein is drawen the line A F,and | 


Ẹ 


vnto itler the other fuperficies wherein is drawen the 
line AD, incline,fo that the point A of the one may R 
concurre with the point A of theother: and fo with B c 
your figure thus ordered,compare it with the demon- 2 
ration, and there will beimitno hardnes atall. 


q The 


m 


T 


of Euclides Elementes: 3290 
q The 2. Probleme. The 12 Propofition, 


Vato a playne fuperficies genen, and from a poynt in it genen to rayfe vp 4 
` perpendicular iine. in: | 


AV ppofe that there be a ground playne fuperficies geuen, 
“Vand let the poynt in it genen be A. It is required 
ST from the point A toraife vp vato the ground plaine 
Kel (uperficies a perpendicular line . Vaderitand fome 
certayne poynt on high, and let the fame be B.And from the poynt i 
B draw(bythe r1 .ofthe eleuenth) a perpendicular line to the ground Couflrniiiatte 
Superficies , and let the fame be BC. And(by the 31. of the firft) 
by the poynt A drame vato the line B C a paralid lineD A. Now 
forafmuch as there are two parallel righi lines AD andCB, and 
the one of them, namely, C B is erected perpendicularly to the ground Demonstra- 
Juperficies : wherefore the other line alfo , namely ,A D , is eretted i bitte 
perpendicularly to the fame ground {uperficies (by the eight of the e- 
leuenth ) . Wherefore vntoa playne fuperficies genen , and froma ^ 
ae in it genen , namely, A is rayfed up a perpendicular lyne AD : which was required to 
e doone. 


C 


In this fecond figureye may confider playnely the dors al 
demonftration of the former propofition if ye erect per- sm 
pendicularly the fuperficies wherein are drawne the lines 


ADandCB. 
von ge be rm Theoreme The s3.P 
From one and the felfe poynt ,and to one and the 1e fuperfi2 
cies can not be eretted two perpendicular right li “the felfe 


fame fide. Se 
SZ Or if it be poffible from the poynt A let there be ereed TA z one 


No, and the felfe [ame playne fuperficies two right lines AB and AG on one and Demonfira- 
aN RAS V the felfe fame fide. And extende > 0 h tion leading to 
Soh hos : ; Li; oe ’ et. au wmpofsibi< 
a Wyn the fuperficies wherein are the lines i lities i 
Re Y A Band AC: anditfhallmakeat ` Note this 
length a common {ection in the ground fuperficies manerofie ` 
which common fection fhall be aright line , and - magination 
hall pafe by the poynt A:let that common [estion M paie 
_ Cake 


be the line D A E.Wherefore(by the 3. of the ele- 
uenth) the lines AB,A Cand D AE arein one 


and thefelfe fame playne fuperficies . And foraf P >> A i 
much asthe line C A is erected perpendicularly to the ground fuperficies , therfore ( by the 
; PVG: Te- 


Demeuttra- 
sion leading to 
at serpafiiben 


bitte. 


m 
F 


‘the 3. of the eleuenth ) be a right line. 


K. And forafmuch as the line A B is ¢- a 


T he elenenth Booke ` 


2 definition of the elewenth )it maketh right angles with all the right lines that touchit, and 
are in the ground fuperficies.But the line D A E toucheth it, being in the ground {uperficies. 
Wherefore the angle C A E isa right angle,and by the fame reafon alfo the angle BA Eis 
aright angle Wherefore(by the 4 petition the angle CAE is equall to the angle BAE 
the lefe to the more, both angles being in.one & thet Dai itt 


poffitle Wherefore from one and the felfe fame poynt, / fúa 
perficies can not be erected two perpendicular right liz | nch 
was required to be demonfirated. 

In this figure if ye eret perpendicularly the fu- = - =e: A 
perficies wherein are drawne the lines s aand cato | ? A E 


the ground fuperficies wherein is drawn the line D A £, 
and fo compare it with the the demonftratió ofthe for 
mer propofition it will be cleare ynto you. 


ER E 


M. Dee his annotation. . 


Enclides wordes in this 13, propofition admit two cafes: one, if the poynt affigned be in the playne 
fuperficies,(as comonly the demontftrations fuppofe)the other, if the poyntaffigned be any where with 
out the fayd playne fuperficies , to which , the perpendiculars fall,is confidered . Contrary to either of 
which, ifthe aduerfarie affirme , admitting from one poynt two right lines, perpendiculars to one and 
the felfe fame playne fuperficies, and on one and the fame fide thereof, by the 6.6f the eleuenth he may 
be bridled: which will fore him to confefle his two perpéndiculars to be alfo parallels. But by fuppofi~ 
tion agreed one,they concurre at one and the fame poynt. which (by the definition of parallels’) is im- 
poffible.Th erefore our aduerfary mult recant aud yelde to our propofition. ; k 


= The 12. T'heoreme. The 14. Propofition. 


To whatfoener plaine fuperficieces one and the felfe fame right lineis ea 


_reéted perpendicularly : thofe fuperficieces are parallels the one to the 
other. 


Ri 
« 


: Bal’ ppofe that a right line AB be tk: 
. LY honi AAE to either i 
QO x of thefe plaine fuperficieces 
NCD and E F. Then 1 fay, that’ 
thefe[uperficieces C D and EF are paral. 
lels the one to the other . For if not, then if 
they be extended they will at the length. 
mecte . Let them meete, if it be pofsible. 
Now then their common fection [hall (by 


Let that common fection be GH. And 
inthe line GH take a point at all aduen- 
tures andlet the fame be K . Anddrawe a 
right line from the point A tothe point K, 
and an other from the point B to the point 


reked 
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- rected perpendicularly to the plaine [uperficies EF, therefore the line AB is alfo erected 
perpendicularly to the line B K which is in the extended fuperficies E F Wherfore the angle 
A BK isaright angle. And by the fame reafon alfothe angle B A K is a right angle.Wher- 
fore in the triangle AB K ,thefetwo angles A B K cy B-A K, are equall totwo right angles: 
which (by the 17 of the firft) is impofible . Wherefore thefe fuperficieces C.D and E F being 
extended meete not together « Wherefore the [uperficieces C D aud E E œN vallells. Wher- 
fore to what foeser plaine {uperficieces one and the felfe fame right L ‘erpendict- 
larly : thofe [uperficies are parallells the one to the other : which roned, 


In this figure may ye plainly fee the former demonftra- 
tion if ye erecte the three fuperficieces 2>GD, GE, and 
K L Mperpédiculary to the ground pline fuperäcies: but 
yetin fuch fort that the two fiuperticiecss G D and GE 
may concurre in the common line G K H, as is required in 
the demonftration. 


A corollary added by Campane. 


Jf aright line be eretted perpendicularly to one of thofe fuperficies it fhall alfo be eretted perpen» 
dicularly to the other. 


For ifitfhould not be erected perpendicularly to the other , then it falling vpon that other fhall ` 


make with fome one line thereofan angie lefe then a right angle: which line fhould (by the s.petition 
of the firft)concurre with {fome one line of that fuperficies whereunto itis perpendicular . So that thofe 
fuperficieces fhould not be parallels: which is‘contrary to the {uppofition . Fer they are fuppfed to be 
parallels. a : 


© og The 13.Theoveme.... The 15. Propofition. 


If two right lines touching the one the other be parallels to two other right 
lines touching alfo the one the other and not being in the felfe fame plaine 
Juperficies with the two firft: the plaine fuperficieces extended by thofe 
right lines, are alfo parallels the one to the other. 


S V ppofe that thefe two right lines AB and B C touching the one the other be pa- 
A vallells to thefe two right lines D E & E F touching alfo the one the other and 
not being in the felfe fame plaine fuperficies with the right lines AB and BC. 
l LEX Then I fay, that the plaine fuperficieces by the lines AB and BC, and the lines 
DE and EF. being extended, fhall not meete together, that 
ås they areequediftant and parallels . From the point B draw 
(by the x1. 0f the eleuenth ) a perpendicular line to the fu- 
perficies wherein are the lines D E and E F, and let that per. 
pendicular line be BG. And by the point G in the plaine fu- 
perficies pafsing by D E,and E F draw (by the 3 1 .of the first) 
untothe line E Daparallell line GH } and likewife by that 
point G drawe in the fame [uperficies unto the line EF a pa- 


; E 
rallell line G K. And farafmuch as the line B G is erected per- a a 


pendicularly to the [uperficies wherein are the lines D E and 
E F, therefore (by the 2. definition of the eleuenth ) it is alfo 
erected perpendicularly to all the right lines which touchit, 2 a 

and are tn the felfe fame fuperficies wherein are the lines DE 


Confiructions 


Demonflraa 


tion. 


Demeufra- 
tion leading to 
at reapefiibin 
bitte. e 


the 3. of the eleventh ) be a right line. 


The elenenth Booke: ` 
2.definition of the elenenth it maketh right angles with all the right lines that touch it, and 
are in the ground {uperficies.But the line D A E toucheth it, being in the ground {uperficies. 
Wherefore the angle C A Eis aright angle,and by the fame reafon alfo the angle BA Eis 
aright angle. Wherefore(by the q petition the angle CAE is equall to the angle BAE 
the lefe to the more, both angles being in one ey the felfe fame playne {uperficies: whith is im- 
poffitle. Wherefore from one and the felfe fame poynt,and to one and the felfe fame playne fú- 
perficies can not be eretted two perpendicular right lines on one cy the felfe fame fide: which 
was required to be demonjirated. 


In this figure if ye erect perpendicularly the fu- 
perficies wherein are drawne the lines 8 aand c ato 
the ground fuperficies wherein is drawn the line D AE, 
and fo compare it with the the demonftratié of the for 
mer propofition it will be cleare vnto you. 


— Se — 


M. Dee his annotation. | 


Euclides wordes in this 13, propofition admit two cafes: one, ifthe poynt afligned be in the playne 
fuperficies,(as comonly the demonftrations fuppofe)the other, if the poynt affigned be any where with 
out the fayd playne fuperficies , to which , the perpendiculars fall,is confidered . Contrary to either of 
which, if the aduerfarie affirme , admitting from one poynt two right lines, perpendiculars to one and 
the felfe fame playne {uperficies, and on one and the fame fide thereof, by the 6.6f the eleuenth he may 
be bridled: which will fore him to confeffe his two perpendiculars to be alfo parallels. But by fuppoft- 
tion agreed one,they concurre at one and the fame poynt. which(by the definition of parallels.) is im- 
poffible. Therefore our aduerfary muitrecant aud yelde to out propofition. al 


yp The 12. T heoreme. The 14. Propofition. 


To -whatfoener plaine fuperficieces one and the felfe fame right line is ea 


ee perpendicularly.: thofe fuperficieces are parallels the one to the 
other. l 


GN ppofe that aright line A B be 

AN OSS erected perpédicularly to either 
OISE of thefe plaine {uperficieces 

JEKNMIC D and E F. Then 1 fay, that’ 


sielefagiatiten CD and EF are paral- 
lels the one to the other . For if not, then if 
they be extended they will at the length. 
necete . Let them meete, if it be pofible. 
Now then their common {ection {hall (by 


Let that common {ection be GH. And 
in the line G H take a point at all aduen- 
tures andlet the fame be K . And drawe a 
right line from the point A tothe point K, 
and an other from the point B to the point 


K. And forafmuch as the line AB is e- - 


` rected 
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. rected perpendicularly to the plaine [uperficies EF, therefore the line AB is alfo erected 
perpendicularly to the line B K which is in the extended fuperficies E F Wherfore the angle 
AB K is aright angle .. And by the fame reafon aifothe angle B A K is a right angle.Wher- 
fore in the triangle A B K ,thefetwo angles A B K @ B-A K, are equall to two right angles: 
which (by the 17 of the firft) is imposible . Wherefore thefe fuperficieces CD and E F being 
extended meete not together . Whereforethe fuperficieces C D and E E <eallells. Wher- 
fore to what foeuer plaine [uperficieces one and the felfe fame right? er pendict 
larly + thofe fuperficies are parallells the one to the other : which 


In this figure may ye plainly fee the former demontftra- 
tion if ye ereéte the three fuperticieces, 
K L Mperpédiculary to the gronad plane) 
yerin fuch fort that the two fupertictecs; 
may concurre in the common line G KH, 
the demonftration. | 


A corollary added by Campane. 


If aright line be eretted perpendicularly to one of thofe fuperficies s it fall alfo be evetted perpen» 
dicularly to the other. 


Forifit fhould not be ereéted perpendicularly to the other , then it falling vpon that other fhall ` 


make with fome one line thereofan angle lefe then a right angle: which line fhould (by the 5.petition 
of the firlt)concurre with fome one line of that fuperficies whereunto itis perpendicular . So that thofe 
fuperficieces fhould not be parallels: which is contrary to the {uppofition . Fer they are fuppfed to be 
parallels. ` F i 


= 


gf The 13.Theoreme. .. The 15. Propofition. 


Tf two right lines touching the one the other be parallels to two other right 
lines touching alfo the one the other and not being in the felfe fame plaine 
Sfuperficies with the two firft: the plaine fuperficieces extended by thofe 
right lines, are alfo parallels the one to the other. 

FAS) V ppofe that thefe two right lines AB and B C touching the one the other be pa- 
| vallells to thefe two right lines D E & E F touching alfo the one the other,and 
A not being in the felfe [ame plaine [uperficies with the right lines AB and BC. 
248 Then I fay, that the plaine [uperficieces by the lines AB and BC, and the lines 
-D E and EF. being extended, {hall not meete together, that 
4s, they areequediftant and parallels . From the point B draw 
“(by the rr. of the eleuenth ) a perpendicular line to the fu- 
perficies wherein are the lines D E and E F, and let that per. 
pendicular line be BG. And by the point G in the plaine fu- 
perficies paking by D E,and E F draw (by the 31.0f the first) ~ 
vatothe line E Da parallellline GH: and likewife by that 
point G drawe in the fame [uperficies unto the line E F a pa- 


rallell line G K. Aud fara{much as the line B G is erected per- a 4 


pendicularly to the fuperficies wherein are the lines D E and 

E F, therefore (by the 2. definition of theeleuenth ) it is alfo l 

erected perpendicularly to all the right lines whichtouchit, D F 

and arein the felfe Jame fuperficies wherein are the lines D E. 
_ VV ij. and 


Confiructiorte 


Demonflrae 
cin. 
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. rected perpendicularly to the plaine fuperficies EF, therefore the line AB is alfo erected 
perpendicularly to the line B K which is in the extended fuperficies E F Wherfore the angle 
AB K isaright angle «And by the fame reafon alfothe angle B A K is aright angle Wher- 
fore in the triangle AB K ,thefe two angles A BK & B-A K, are equall totwo right angles: 
which (by the 17 of the fir[t) is imposible . Wherefore thefe [uperficieces CD and E F being 
extended meete not together « Wherefore the {uperficieces C D and E F are parallels. Wher- 
fore to what foexer plaine fuperficieces one and the felfe fame right line is evected perpendicu- 
larly : thofe fuperficies are parallells the one to the other : which was required to be proued. 


tion if ye ereéte the three fuperficieces, | 
K L Mperpédiculary to the grogad pline 
yerin fuch fort that the two fuperficiecs; 

may concurrein the common line G K = : 
the demonftration. — 


In this figure may ye plainly fee the former demon liag — 3 S 


A corollary added by Campane. 


If a right line be eretted perpendicularly to one of thofe fuperficies s it foau. , be ereed perper 
dicularly to the other. 


Forif it fhould not be ereéted perpendicularly to the other , then it falling vpon that other fhall ` 


make with fome one line thereofan angie lefe then a right angle: which line fhould (by the 5 .petition 
of the firft)concurre with fome onc line of that fuperficies whereunto itis perpendicular . So that thofe 
fuperficieces fhould not be parallels: which is'contrary to the fuppofition . Fer they are fuppfedto be 
parallels. ‘ ales 


og The 13. Theoveme: .. . The 15.Propofition. 


If two right lines touching the one the other be parallels to two other right 
lines touching alfo the one the other and not being in the felfe fame platne 
Juperficies with the two firft: the plaine fuperficieces extended by thofe 
right lines, are alfo parallelis the one to the other. | 


=, V ppofe that thefe two right lines AB and BC touching the one the other be pa- 

| vallells to thefe two right lines D E Oy EF touching alfo the one the other and 

YA not being in the felfe fame plaine [uperficies with the right lines AB and BC. 

KA: Then I fay, that the plaine fuperficieces by the lines AB and B C, and the lines 
DE and EF being extended, fhall not meete together, that 
7s they arecquediftant and parallels. From the point B draw 
(by the rz. of the eleuenth ) a perpendicular line to the fu- 
perficies wherein are the lines D Eand E F, and let that per. 

pendicular line be BG. And by the point G in the plaine fu- 
perfictes pafing by D E,and E F draw (by the 3 r.of the first) 
vntothe line E Da parallellline GH: and likewife by that 
point G drawe in the fame fuperficies unto the line E F a pa- 


i E 
rallell line G K. Aud forafmuch as the line B G is erected per- s > 


pendicularly to the [uperficies wherein are the lines D E and 

E F, therefore (by the 2. definition of the eleuenth ) it is alfo 

erected perpendicularly to all the right lines which touchit, ® F 

and arein the felfe Jame fuperficies wherein arethe lines D E: 
] VV iy. and 


Confirnctionts 
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ton. 
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. vetted perpendicularly to the plaine [uperficies EF, therefore the line AB is alfo erected 
perpendicularly to the line B K which is in the extended fuperficies E F Wherfore the angle 
AB K is aright angle. And by the fame reafon alfothe angle B A K is a right angle Wher- 
fore in the triangle AB K ,thefe two angles A BK & B-A K, are equall totwo right angles: 
which (by the 17 of the firft) is imposible . Wherefore thefe fuperficiecesC D and E F being 
extended meete not together . Wherefore the {uperficieces C D aud E F are parallels. Wher- 
fore to what foener plaine {uperficieces one and the felfe fame right line is erected perpendicu- 
larly : thofe {uperficies are parallells the one to the other : which was required to be proned. 


In this figure may ye plainly fee the former demonftra.. 
tion if ye erecte the three {uperficieccs,} 
K L Mperpédiculary to the gronad pliinc| 
yetinfuch fort that the two fixperficiecs) 
may concurre in the common line G K E2) 
the demonftration. 


A corollary added by Campanes 


If aright line be eretted perpendicularly to oze of thofe fuperficies , it oan. „sbe erected perpeit» 
dicularly to the other. 


For if it fhould not be erected perpendicularly to the other, then it falling vpon that other fhall ` 


make with fome one line thereofan angie leffe then a right angle: which line fhould (by the 5.petition 
of the firft)concurre with fome one line of that fuperficies whereunto itis perpendicular . So that thofe 
fuperficieces fhould not be parallels: which is contrary to the {uppofition . Fer they are fuppfedto be 
parallels, : mel 


og The 13.Theoreme. . ` The 15. Propofition. 


Uf two right lines touching the one the other be parallels to two other right 
lines touching alfo the one the other and not being in the felfe fame plaine 
Superficies with the two firft: the plaine fuperficieces extended by thofe 
right lines, are alfo parallels the one to the other. 


T V ppofe that thefe two right lines AB and BC touching the one the other be pa- 
| rallellsto theft two right lines D E & E F touching alfo the onethe other and 
not being in the felfe fame plaine fuperficies with the right lines AB and BC. 
l KA: Then I fay, that the plaine fuperficieces by the lines AB and B C, and the lines 
DE and EF. being extended, fhall not meete together, that 
is they areequediftant and parallels. From the point B draw 
(by the 11, 0f the eleuenth ) a perpendicular line to the fu- 
perficies wherein are the lines D E and E F, and let that per. 
pendicular line be BG. And by the point G in the plaine fu- 
perficies pafsing by D E,and E F draw (by the 3 1.0f the first) 
vntothe line E Dia parallellline G H : and likewife by that 
point G drawe in the fame fuperficies vito theline E F apa- 


B 
rallell line G K. And farafmuch as the line B G is erected per- 4 ax 


pendicularly to the fuperficies wherein arethe lines D E and 
E F, therefore (by the 2. definition of the elenenth ) it is alfo 
erected perpendicularly to all the right lines which touchit, 2 
and are in the felfe [ame [uperficies wherein are the lines D E 

_ } ALE and 


Confiructiorte 


T he eleuenth B ooke 


and E F . But either of thefe lines G H andG K touchit, and ' 


are alfo in the {uperficies wherein are the lines D E and EF, le lee. 


therefore either of thefe angles BG H, and BG K, is a right. | 
angle . And forafinuch as the line B Ais a parallell to the line 

GH (that the lines G H andG K are parallells unto the lines 

AB and BC it is manifeft by the 9.0f thisbooke ) : there- . 
fore (by the 29. of the firft ) the angles G B A and BGH are 
equall to two right angles. But the angle BG H és (by con- 
firuttio) aright angle,therfore alfo the angleG B Aisa right 


angle : therefore the line G B is erected perpendicularly tothe E = 

dine B A. And by the fame reafon alfo may it be proued, that ` 

the line B Giserected perpendicularly to the line BC . Now SA 
p F 


forafmuch asthe right line BG is erected perpendicularly to 

thefe tivo right lines B Aand BC touching the one the other, 

therefore ( by the 2. of the elenenti ) the line BG is eretted 

perpendicslarly to the fuperficies wherein are the lizes B Aand BC. And itis alfo eretted 
perpendicularly to the (uperficies wherein are the lines:GH and GK . But the Superficies 
wherein are the lines G Hand G K, is that Juperficies wherein are thelines D E and E F: 
wherefore the line B Gis erected perpendicularly to the {riper ficies wherein are the lines D E 
and E F . Wherefore theline BG is erected perpendicularly to the fuperficies wherein are 
the lines D E and E F, and to the [uperficies wherein are the lines AB and BC. But if one 
and the felfe fame right line be erected perpendicularly to plaine {uperficieces, thofe fuperfi. 


cieces are (by the r4.0f the elexenth) parallels the one to the other Wherefore the Juperficies l 


wherin are the lines A B and BC is a parallel to the fuperficies wherin are the lines D-E and 
E F . If therefore two right lines touching the one the other'be parallels to two other right 
lines touching alfothe one the other, and net beingim the felfe {ame plaine fuperficies with 
the two fi 


= 


the other which was required to be demanftrated, . a e TWU 
"ol iF ees 
, yal! in l A. | 
By this figure here put,ye may more clerely~ 
the former 15.Propofition and alfo the dera 


therof: if ye erctte perpendicilarly vato r PR 
fuperficies , the. three fuperficieces ABC, K 
L HB M, and fo compare it with the demontftratid, a 


: T A Corollaryadded by Fluffas. 

Vite a plasne fuperfictes being genen,todrawe by a point genen without st, a paralel plaine fuperfeies, 
Suppofe as in the former defcription that the {uperficies geué be ABC, & let the point gené without 
itbe G. Now then by the poine'G diawe ( by the 31.0f the firft ) vnto thelines AB and BC parallel 
lines GH and HK. And the fuperficies extended by thelines G Hand G K hall be parallel vato the 
fuperficies AB C, by this 15.Propofition. Å. 


The 14. T heoreme. ę ý The 16. Propofition. ` 
if two parallel playne fuperficieces be cut by fome one playne Superficies: 


their common feéfions are parallel lines. 


ax i N profe that thefe two plaine fuperficieces A Band CD becut by this plaine fa- 
Ç A} perficies E F G Hand let their common fettions be the right lines EF andG 
A) a | A.T hen Lfay that the line E F is a parallel to the line G H. For if not, then the 


ERSS ines E F and G H being produced, fall at the length meete together either ow 
j the 


ʻi 


rfi, the plaine fuperficieces extended by thoferight lines are alfo parallels the oneto 


Sal des 


of Euclides Elementes. Fol.331. 


the fide that the pointes F,H areyor on 
the fide that the pointes E,G are. Firft 
let them be produced on that fide that 
the pointes F,H are,and let them mete 
an the point Ku And forafmuch asthe 
line EFK is in the fuperficies AB, 
therfore all the points which are in the 
line E F are in the fuperficies A B (by 
the first of this booke) But one of the 


ointes which are in the right line E F D ' 
ste eS emorltran 
R is the point K, therfore the point K tion leadingto 
is in the fuperficies AB. And by the an abfuveities 


pofed to be parallels Wherfore the right lines E F andG H produc 


K 


on that fide that the pointes F,H are Iz like fort alfo may we prone ; ee 


perficieces be cut by fome one plaine fuperficies their common fe 


which was required to be proued. | 
“I 


i 


This figure here fet more plainly decl 
demonftration,if ye erect perpendicularly | &, 


fuperficies the three fuperficieces A BBCD mmm a es 


and fo compare it with the demonftration 


4 ee ere i 
j ee 


e A Corollary added by Flufvas. ms. t 
If two plaine fuperficieces be parallels to oze and the felfe fame playne fuperficies; they fhall alfa be l 
parallels the oneto the other,or they {hall wake one and the fèlfe fame plaine fuperficies, 


For ifthe plaine fuperficieces DG and GH 
being parallels to one and the felfe fame fuperfi- 
- cies,namely, to AB be notalfo parallels: the one Pi 

to the other,then being produced they fhall con- 
curre(by theconuerfe of the fixt definition ofthe 
eleventh) Let them concurre in the rightline G 
E.Then I fay that the fuperficieces G D and G H 
are in one and the felfe fame playne fuperficies. 
Draw in the playnefuperficies A Ba right line at - 
alladuentures A C.And by thatrightlyne & the 
point Eextendea playne fuperficies, cutting the 
two fuperficieces D G and G H by the right lines 
E Dand EI. Wherfore theright lines AC and D 
E,alfo A Cand El are parallels by this propofiti- 

“of ‘But the lines D E and EI fotafmuch as they 
concurre in the point E are not parallels the one D 
to the other. Wherefore the right lines DE and 
EI mai direćtly one rig line (by that which is 
added after the 30. propofiton ofthe firit.) And 
therfore the plaine bpene D Gand G Hare G ——_| 
inone and the felfe fame playne fuperficies . For 


VV a itil. it 
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and E F . But either of thefe lines G Hand.G K touchit, and ' l 
are alfo in the Juperficies wherein are the lines D E and EF, l he 
therefore either of thefe angles BG H, and BG K, is a right. l 
angle . And forafimuch as the line B Aisa parallell to the line 
GH (that the lines G H and G K are parallells unto the lines 
AB and BC it is manifeft by the 9.ofthis booke ): there- . 
fore (by the 29. of the firft ) the angles G B Aand BGH are 
equall to two right angles. But the angle BG H is (by con- 
firučtio) aright angle,therfore alfo the angleG B Aisa right 
angle : therefore the line G B is erected perpendicularly to the 
dine B A. And by the fame reafon alfo may it be prowed, that 
the line B G is erected perpendicularly to the line BC . Now 
forafmuch asthe right line BG is erected perpendicularly to 
thefe tivo right lines B Aand B C touching the one the other, | 5 
therefore { by the of the elenenth ) the line EG is eretted ' 
perpendicularly to the fuperficies wherein are the lines B Aand BC .' And itis alfo ereed 
perpendicularly to the {uperficies wherein are the lines GH -and GK . But the Superficies 
whereis are the lines G Hand G K,as that Juperficies wherein are the lines D E and EF: 
wherefore the line B Gis eretied perpendicularly to the fiperficies wherein are the lines D E 
and EF . Wherefore the line BG is erected perpendicularly to the [uperficies wherein are 
the lines D E and E F, andtothef uperficies wherein ave the lines A Band BC. But if one 
and the felfe fame right line be erected perpendicularly to plaine fuperficieces, thofe fuperfi- 
cieces ave (by the 14.0f the elenenth) parallels the one to the other Wherefore the Super ficies- 
wherin are the lines A B and BC is a parallel to the [uperfacies wherin ave the lines D E and 
E F . if therefore two right lines toucking the one the other ‘be parallels to two other right 
lines touching alfo the one the other, and aot being in the felfe fame plaine fuperficies with 
the two firff, the plaine fuperficieces extended by thoferight lines are alfo parallels the one to 
the other which was required to be demonfirated = = © Al ay Vi 
‘ ` ` ` ae l 


E 


By this figure here put,ye may more clerely fee both + 


the former 15.Propofition and alfo the demontiration To 

therof : if ye ereCte perpendicularly vnto the ground’ œ + 

fuperficies , the three fuperficieces ABC, KHE, and 

L HB M, aad fo compareit withthedemonitration. .--° ea oe 
\ : i 5 has 


a A Corollaryadded by Fluffas. 

Vntoa plasne fuperficies being genen,to drawe by a point genen without it, a parahel plaine fuperficies. 
Suppofe as in the former defcription that the fuperficies geué be ABC, & let the point gené without 
ithe G. Now then by the point'G drawe ( by the. 31.0f the firft ) vnto the lines AB and BC parallel 
lines GH and HK. And the fuperficies extended by thelines G Hand G K shall be parallel vnto the 
fuperficies AB C, by this 15.Propofition. M : 


The 14.Theoreme.  _ The 16. Propofition. ` 
If two parallel playne fuperficieces be cut by fome one playne fuperficies: 
their common feétions are parallel lines. ` mna | 
Fopofe that thefe two plaine fuperficieces ABandC D be cut by this plaine fu- 
perficies E F G Hand let their common fettions be the riecht lines EF andG 
H.T hen I fay that the line E F is a parallel to the line G H. For if not, then the 


lines E F and G H being produced,fhall at the length mecte together either on 
the 


j 


T he eleuenth Booke 


and F . But either of thefe lines G H andG K touch it, and | has x 
arealfoin the fuperficies wherein are the lines D E and EF, s — 
therefore either of thefe angles BG H, and BG K, is a right. : l 
angle. And forafiauch as the line B Aisa parallell to the line 
GH (that the lines G H and G K are parallelis unto the lines 
AB and BC it is manifest by the 9.of this kooke ) : there- . 
fore (by the 29. of the firft ) theangles G B A and BGH are 
equall to two right angles. But the angle BG H is (by con- 
firutiia) aright angle, therfore alfo the angle G B Aisaright 


angle: therefore the line G Bis erected perpendicularly to the T | 3 

dime B A. And by the fame reafon alfo may it be proued, that N 

the line B G is erected perpendicularly to the line BC . Now ad 
D F 


forafmuch asthe right line BG is erected perpendicularly to 
thefe tivo right lines B Aand BC touching the one the other, 
therefore ( by the 2. of the elenenth ) the ine BG is ereed 
perpendicularly to the {uperficies wherein are the lines B Aand BC." And itis alfo eretted 
perpendicularly to the {sperficies wherein are the lines GH and GK . But the fu erficies 
wherein are the lines G Hand G K, is that [uperficies whereinare thelines D E and E F: 
wherefore the line BG is erected perpendicularly tothe fuperficies wherein are the lines D E 
and E F . Wherefore the line BG is erected perpendicularly to the fuperficies wherein are 
the lines D E and E F, and to the {uperficies wherein are the lines A Band BC. But if one 
and thefelfe fame right line be erected perpendicularly to plaine fuperficieces, thofe fuperf;. 
cieces ave (by the 14.0f the elenenth) parallels the one to the other . Wherefore the Superficies l 
wherin are the lines A B and BC isa par allel to the fuperficies wherin are the lines D E and 
E F . If therefore two right lines touching the one the other'be parallels to two other right 
lines touching alfo the one the other, and not beingin the felfe {ame plaine-[uperficies with 
the two firft, the plaine fuperficieces extended by thofe right lines are alfo parallels the one ta 
the other which was required to be demanftrated.. - ing 


AH 
-he Aa. 
By this figure here put,ye may more sey et. 
the former 15.Propofition and alfo the de A 


therof : if ye erctte perpendicularly vito t A 
fuperficies ,thethree fuperficieces ABC, K 
L HBM, and fo compare it with the demonitrand, a 


q A Corollary added by Fluffas. 

Vite a plaine fuperficies being genen,to drawe by a point geuen without st, a paralel plaine fuperficies, 
Suppofe as in the former defcription that the {uperficies geu€ be ABC, & let the point geué without 
icbe G. Now then bythe point'G drawe ( by the. 31.0f the firft ) vnto thelines AB and BC parallel 
lines GH and HK. And the fuperficies extended by thelines G Hand GX fhall be parallel vnto the 
fisperficies AB C, by this 15.Propofition, a . 2 


The 14. Trem . The 16. Propofition. 
Ef two parallel playne fuperficieces be cut by fome one playne fuperficies: 


` 


their common  feétions are para llel lines. 


(ad Vprele that thefe two plaine fupeificieces A Band CD becut by this plaine fu- 
J, perficies E F G Hand let their common fettions be the right lines EF andG 
NS | H Then I fay that the line E F is a parallel to the line G H. For if not, then the 
lines E F and G H being produced fhall at the length mecte together either on 
the 


F 
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and E F . But either of thefe lines G H andG K touch it, and È ; 
are alfo in the Juperficies wherein are the lines D E and EF, a 
therefore either of thefe angles BG H, and BG K, is a right. -— i 
angle. And forafmuch as the line B Ais a parallell to the line 
GH (that the lines G H and G K are parallells unto the lines 
AB and BC it is manifest by the 9.0f thisbooke ) : there- . 
fore (by the 29. of the firft ) theangles GB Aand BGH are 
equall to two right angles. But the angle BG H is (by con- 
frrucho) aright angle therfore alfo the angle G B Aisa right 


angle : therefore the line G B is eretted perpendicularly to the é : 

dine B A. And by the fame reafon alfo may it be proued, that ms 

the line B Gis erected perpendicularly to the line BC . Now < 
D ; F 


forafmuch astheright line BG is erected perpendicularly to 

thefe tivo right lines B Aand BC touching the one the other, 

therefore ( by the 4.of the elenenth ) the line BG is eretted 

perpendicsularly to the fuperficies wherein are the lines B Aand BC.’ And itis alfo eretted 
perpendicularly to the {sperficies wherein are the lines GH and GK . But the {uperficies 
wherein are the lines G Hand G K, is that [uperficies wherein are thelines D E and EF: 
wherefore the line BG is erected perpendicularly to the fiiperficies wherein are the lines D E 
and EF . Wherefore theline BG is eretted perpendicularly to the [uperficies wherein are 
the lines D E and E F, and to the [uperficies wherein are the lines A Band BC. But if one 
and the feife fame right line be erected perpendicularly to plaine fuperficieces, thofe fuperfi- 
cieces are (by the 1 4.0f the elenenth) parallels the one to the other Wherefore the Superficies 
wherin arethelines ABandBCisa parallel to the [uperficies wherin are the lines D E and 
E F . if therefore two right lines touching the one the other'be parallels to two other right 
lines touching alfo the one the other, and not beingin the felfe fame plaine {uperficies with 
the two firf, the plaine {uperficieces extended by thofe right lines are alfo parallels the oneto 
the other which was required tobe demoanftrated,. TEK 


- d A. 
By this figure here put,ye may more sea 
the former 1y.Propofition and alfo the der 
therof : if ye ercéte perpendicilarly vato't 
fuperficies , thethree fuperficieces ABC, K 
LBM, and fo compareit withthe demonitrano. 


| @ A Corollaryadded by Fluffas. 

Vutea plains fuperfictes being genen,to drawe by a point genen without st, a paralel plaine fuperficies. 
Suppofe as in the former defcription that the {uperficies geué be A BC, & let the point’ geué without 
itbe G. Now then by the point G drawe ( by the.31.of the firft ) vnto the lines AB and BC parallel 
lines GH and HK. And the fuperficies extended by thelines G Hand G K thall be parallel vnto the 
Superficies AB C, by this 15.Propofition. `a 


T he 14. T'heoreme. ği, (Thess. Propofition. 
If two parallel playne fuperficieces be cut by fome one playne Juperficies: 


$ peeficies E F G Hand let their cominon fettions be the right lines E F andG 

"| AT hen Lfay that the line E F is a parallel to the line G H. For if not, then the 

lines E F and G H being produced,fball at the length meete together either on 
the 


ip 
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and E F . But either of thefe lines G H andG K touchit, and gm 
are alfo in the [uperficies wherein are the lines D E and EF, n 
therefore either of thefe angles BG H, and BG K, is a right. . 
angle. And forafmuch as the line B Aisa parallell to the line 

GH (that the lines G H andG K are parallells unto the lines 

AB and BC it is manifeft by the 9.0f this booke ): there- . 
fore (by the 29. of the firft ) theaugles G B Aand BGH are 
equall to two right angles. But the angle BG H is (by con- 
fiructia) a right angle, therfore alfo the angleG B Aisaright 


angle : therefore the line G Bis erected perpendicularly to the p a 

tine B A. And by the fame reafon alfo may it be proued, that ~ 

the line B G is erected perpendicularly to the line BC . Now BN 
Do o a r 


Jorafmuch asthe right line BG is erected perpendicularly to 

thefe two right lines B Aand BC touching the one the other, 

therefore ( by the z.of the elenentir ) the line EG is erected 

perpendicularly to the {uperficies wherein are the lines B Aand BC.' And itis alfo ereed 
perpendicularly to the {uperficies wherein are thelines GH and GK . But the [uperficies 
wherein are tive lines G Hand G K, is that [uperficies wherein are the lines D E and E F: 
wherefore the line B Gis erected perpendicularly to the [iper facies wherein are the lines D E 
and EF . Wherefore theline BG és erected perpendicularly to the fuperficies wherein are 
the lines D E and E F, and to the {uperfictes wherein are the lines AB and BC. But if one 
and shefelfe fame right line be erected perpendicularly to plaine {uperficieces, thofe fuperfi- 


cieces ave (by the 14.0f the elenenth) parallels the one to the other . Wherefore the Juperficies 


wherin are the lines AB and BC is a parallel to the fuperficies wherin are the lines D E and 
E F . If therefore two right lines touching the one the other'be parallels to two other right 
lines touching alfo the one the other, and not beingin the felfe {ame plaine uperficies with 


the two firfi, the plaine fuperficieces extended by thofe right lines are alfo parallels the one to 


the other which was required to be demanftrated, ~ ee, 


S 5} 
x : a A FA 
By this figure here put,ye may more clerely* , | 
the former 1s.Prepofition and alfo the de A e 
eherof: if ye erccte perpendicularly vnto`t j 
fuperficies , the three fuperficieces ABC, K 
L HB M,and fo compare it with the demonttraniox "E f 
' be 


q A Corollaryadded by Fluffas. 

Vutea plaine fuperficies being gewen,todrame by a point gesen without st, a paralel plaine fuperfeies, 
Suppofe as in the former defcription that the fuperficies geué be ABC, & ler the point geué without 
itbe G. Now then by the point’G drawe ( by the 31.0f the firft ) vnto thelines AB and BC parallel 
lines GH and HK. And the fuperficies extended by thelines G Hand G K shall be parallel vato the 
fuperficies AB C, by this 15.Propofition. . i = 


The 14. Theoreme. - The 16. Propofition. 
If two parallel playne fuperficieces be cut by fome one playne Superficies: 
their common feétions are parallel lines. . l 
TE, r profe that thefe two plaine fuper ficièces ABandC D be cut by this plaine fu- 
‘ef, | perficies E F G H,and let their cominon fections be the right lines EF and G 
Y H.T hen 1 fay that the line E F is a parallel to the line G H. For if not, then the 


lines E F and G H being produced fhall at the length meete together either on 
l the 


n 


# 


the fide that the pointes FH are, or on 
the fide that the pointes E,G are. Firft 
let them be produced on that fide that 
the pointes F,H are,and let them mete 
in the point K And forafmuch as the 
line EFK is ia the fuperficies AB, 
therfore all the points which are in the 
line E F are in the [uperficies A B (by 
the first of this booke) But one of the 
pointes which are in the right line E F 
Kis the point K, therfore the point K 
isin the {uperficies AB. And by the 
fame reafon alfo the point K is in the 
fuperficies C D. Wherfore the two fu- 
perficieces A Band CD being produ. 
ced do mete together, but by fupzofitie 
they mete not together for they are fup 


pofed to be parallels Wherfore the right lines E F and GH produce? 
on that fide that the pointes F,H are In like fort alfo may we prone. 


of Euclides Elementes. 


_and G H produced meete not together on that fide that the pointes | 
which being produced on na fide mete together, are parallels (by 1 
firft.) Wherfore the line E F is a parallel to the lineG H Af therfi | 


perficieces be cut by fome one plaine fuperficies their common fe 


which was required to be proned. 


This figure here fet more plainly declareth the former 
demonftration, if ye ere&t perpendicularly vnto the ground 
fuperficies the three fuperticieces A B,C D, and EFKHG, 


and fo compare it with the demonftration. 


pie 
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oe 


A Corollary added by Flufvas. 
If two plaine fuperficieces be parallels to one and the [elfe fame playne fuperficies; they fhall alfo be 
parallels the one to the other,or they [hall zake one and the felfe fame plaine fuperficies, 


For ifthe plaine fuperficieces DG and GH 
being parallels to one and the felfe fame fuperfi- 

‘ ciesynamely, to AB be notalfo parallels: the one 
to the other,then being produced they fhall con- 
curre(by the conuerfe of the fixt definition ofthe 
eleuenth) Let them concurre in the rightline G 
E. Then 1 fay that the fuperficieces G D and G H 
are in one and the felfe fame playne {uperficies. 
Draw in the playnefuperficies A Baright line at 
alladuentures A C.And by thatrightlyne & the 
point Eextende a playne fuperficies,. cutting the 
two fuperficieces D G and G H by the rightlines 
ED andEI. .Wherfore the right lines AC and D 
E,alfo A Cand EL are parallels by this propofiti- 
“iBut the lines D E and Et forafinuch as they 
concurre in the point E are not parallels the one 
to the other. Wherefore the right lines DE and 

_ El make direClly one right line (by that which is 
added after the 30. propofiton of the firt.) And 
therfore the plaine fuperficieces D G and G H are 
inone and the felfe fame playne fuperficies . For 
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the fide that the pointes FH are, or on 
the fide that the pointes E,G are. Firft 
let them be produced on that fide that 
the pointes F,H are,and let them mete 
in the point K. And forafimuch as the 
line EF K is in the fuperficies AB, 
therfore all the points which are inthe 
line E F are in the fuperficies A B (by 
the first of this booke) But one of the 
pointes which are in the right lige E F 
K is the point K, therfore the point K 
is in the fuperficies AB. And by the 
fame reafon alfo the point Kis in the 
Superficies C D. Wherfore the two fis- 
perficieces ABandC D being proda- 
ced do mete together; but by fuprofitio é 
they mete not together for they are fup 
pofed to be parallels. Wherfore the right lines E F and G H produced fhall not meete tocerher 
on that fide that the pointes F,H are In like fort alfomay we proue that the right lines EF 
_and G H produced meete not together on that fide that the pointes E,G are. But right lines 
which being produced on no fide mete together, are parallels (by the laf? definition of the 
firft.) Wherfore the line E Fis a parallel to the line G HIF therfore two parallel plaine fu- 


perficieces be cut by fome one plaine fuperficies their common fections are parallel lines: ` 


which was required to be proned. 


This figure here fet more plainly dec] 
demonftration, if ye erect perpendicularly | m 
fuperficies the three fuperticieces A BBCD mmm 4 
and fo compare it with the demonftration) ý 


X 


A Corollary added by Flufas. 
If two plaine fuperficieces be parallels to one and the felfe fame playa 
parallels the one to the other,or they [hall wake one and the felfe fame pla 


For ifthe plaine fuperficieces DG and GH 
being parallels to one and the felfe fame fuperfi- 
- ciessnamely, to A B be notalfo parallels: the one > 
to the other,then being produced they fhall con- 
curre( by the conuerfe of the fixt definition ofthe 
eleventh) Let them concurre in the right line G 
E.Then I fay that the fuperficieces G D and G H 
are in one and the felfe fame playne fuperficies. 
Draw in the playne fuperficies A B'a right line at 
alladuentures A C.And by that right lyne & the 
point Eextende a playne fuperficies, cutting the 
two fuperficieces D G and G H by the rightlines 
E DandEI. .Wherfore tte right lines A Cand D 
E,alfo A Cand EI are parallels by this propofiti- 
of'But the lines D E and E A h as they 
concurre in the point E are notparallels the one D 
to the other. Wherefore the right lines DE and 
E I make direétly one right line (by that whichis 
added after the 30. propofiton ofthe firt.) And 
therfore the plaine fuperficieces D G and G H are 
inoneand the felfe fame playne fuperficies . For 


4 
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the fide that the pointes F,H arejoron ~~ , 
the fide that the pointes E,G are. Firft 
let them be produced on that fide that 
the pointes F,H are,and let them mete 
in the point K And forafneuch as the 
line EF K is in the fuperficies AB, 
therfore allthe points which are in the 
line E F are in the fuperficies A B (by z 
the first of this booke) But one of the 
pointes which are in the right line E F 
Kis the point K, therfore the point K 
isin the [uperficies AB. And by the 
fame reafon alfo the point K is in the 
fuperficies C D. Wherfore the two fu- 
perficieces ABand CD being predu- 
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ced do mete together, but by fuptofitio & 
they mete not together for they are fup Pe. 
pofed to be parallels. Wherfore the right lines E F and GH produced. BS <ecethey 
on that fide that the pointes F,H are In like fort alfo may we proud rs = ae F 
_ and G H produced meete not together on that fide that the pointes} f ‘es 
which being produced on no fide mete together, are parallels (by 4 ee 
firft.) Wherfore the line E F is a parallel to the line G HIF therfa fie: 
perficieces be cut by fome one plaine fuperficies their common fa a w 


which was required to be proued. al | | 
el ig i _ £ 
i ; mea ` — - 


This figure here fet more plainly decl 
demonftration, if ye ere& perpendicularly | g 
fuperficies the three fuperticieces A B,C 
and fo compare it with the demontftration) 


A Corollary added by Flufias. l 
If two plaine fuperficieces be parallels to oze and the felfe fame playne faperficies: they hall alfo be 
parallels the one to the other,or they {hall wake one and the felfe fame plaine fuperficies, 
For ifthe plaine fuperficieces DG and GH 
being parallels to one and the felfe fame fuperfi- 
‘ cies,namely, to AB be notalfo parallels: the one 
to the other,then being produced they fhall con- 
curre(by the conuerfe of the fixt definition ofthe 
eleventh) Let them concurre in the rightline G 
E.Them 1 fay that the fuperficieces GD andGH 
are in oneand the felfe fame playne fuperficies. 
Draw in the playnefuperficies AB aright line at 
all aduentures A C.And by that rightlyne & the 
point Eextendea playne fuperficies, cutting the 
two fuperficieces D G and G H by the rightlines 
E Dand EI. .Wherfore the right lines AC and D 
E,alfo A Cand EL are parallels by this propofiti- 
“©f-But the lines D E and EI-foiafmuch as they 
concurre in the point E are not parallels the one D 
to the other. Wherefore the right lines DE and 
E I make diredily one right line (by that whichis 
added after the 30. propofiton of the firft.) And 
therfore the plaine fuperficieces D G and G H are 
in one and the felfe fame playne fuperficies . For 
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-by the füperficies AX FC, their common fections AC and 


The elenenth B ooke 


if they be nor,then part of the right line D I,namely,the part D E is in the playne fuperficiesD G, and 
an other part therof,namely,E I is on high inan other fuperficies G H,which by the firit of the eleuéth 
is impoffible. Wherfore the fuperficieces D G and G H are in one and the felfe fame playne fuperficies. 
eu if phe fuperficieces D G and G H neuer concurre then are they parallels by the 6. definition of the 
eleuenth. : Í 


In this figure here fet, ye may more plainely fee the 
former demonftration, ifye elenate to the ground fuper- 
ficieces A C D I, the three fuperficieces A B,D G,& GI, 
and fo compare it with the demonftration. 


The 15. Theoreme. The 17. Propofition, 


“Tf two right lines be cut by playne fuperficieces being parallels: the partes 
of the lines denided fhall be proportional. | 


fA K ppofe that thefe twò right lines A B and C D be dewided by thefe plaine fuper- 
A ficieces being parallels namely, GH,KL,MN inthe points A,E,B,C,F,D.Thé 
|| 1 fay that as the right line A E is to the right line E B fo is the right line C F to 
ae} the right line F D.Draw thefe right lines AC,B D and AD. And let the line 
A D and the fuperficies K L concurre in the point X. And 

draw a right line from the point E to the point X and ano- 
ther from the point X tothe point F. And forafmuch as | 
thefe two parallel fuperficieces K Land MN are cut by the 


fuperficies EB D X, therfore their common [ections which g ~~~ 
are the lines E X and B D, are (by theró. of the eleuenth) 

parallels the one to the other. _And by the fame reafon alfa 

forafmuch as the two parallel (uperficies GH and K L be cut 

X F are(by the r6 .of the elenenth parallels. And forafmuch 

as to one of the fides of the triangle AB D, namely, to the 

fide B D is drawne a parallel line E X ,therfore-(by the 2. of x 

the fixt) proportionally asthe line A E is to the line E B,fo 
isthe line A X tothe line X D. Againe forafmuch asto one 
ofthe fides of thetriangle A D C,namely, to the fide AC is 
drawen a parallel line X F therfore by the 2.0f the fixt, pro- 
portionally as the line A X is to the line X D fois the line C 
F to the line F D.And it was proned that as the line AX is 
to the line X D fo is the line A E to the line E B, therefore 
alfo (by the 11.0f the fift) asthe line A E is tothe line EB, 
fois the lineC F to the line F D If therfore two right lines 


be deuided by plaine fuperficieces being parallels the parts of the lines denided Jhal be propor- 
tionall : which was required to be demonftrated. | T: 


H 


In 


of Euclides Elementes. 


In this figure it is more eafy to fee the former demonftration, ifyee- 
reét perpendicularly vato the ground fuperficies A C B D, the threfu- 
perficieces,GH,K L,and M N,or if ye fo ere them that they be equedi- 
ftant one to the other. 


q The 16. T heoreme. The 18. Propofition. 


Tfaright line be evebied perpedicularly toa plaine 
fuperficies: all the fuperficteces extended by that 
right line, are eretted perpendicularly to the felfe 


fame plaine fuperficies. 


ENG V ppofe that a right line A B be erected perpendicularly to a ground [uperficies.T hé 
SLF I fay, that all the fuperficieces pafing by the line AB, are erected perpendicularly 
BIONG to the ground fuperficies . Extend a fuperficies by the line AB, and let the fame 
be E D, & let the comon fection of the plaine i ! 
Jeperficies and of the ground fuperficiesbhep > ` -PA H 
the right line CE. And take in the line C E m 
a point at all aduentures, and let the fame be. 
F: and (by the r1.0f the first )from the point | 
F drawevuto the line CE a perpendicular | 
line in the {uperficies D E, and let the fame | 
be F.G. And forafinuch as the line AB is | 
erecked perpendicularly to the ground fuper- n 
ficies, therefore (by the 2.defrnition of the e- te 
lenenth) the line AB is erected perpendicu- ` 2 


ao E = 


larly to.all the right lines that ave in the ground plaine fuperficies,and which touch it Wher- 
Jore it is ercéted perpendicularly to the line C E. Wherefore the angle AB E is aright angle. 
And the angle G F B is alfoaright angle (by conftruttion) . Wherefore ( by the 28. of the 
Sirf). the line AB is aparallelto the line FG . But the line AB is erected perpendicularly to 


Conflrultione 


-© Demonstra- 


«be 


the ground {uperficies : wherefore (bythe 8 of the elewenth) thé line F Gis.alfo erected perm. 


pendicularly to the ground {uperficies.And forafmuch as(by the 3 definition of the elenenth) 
a plaine {uperficies is then erected perpendicularly toa plaine fuperficies, when all the right 
lines drawen tn one of the plaine fuperficieces unto the common fection of thofe two plaine {ite 
perficieces making therwith right angles, do alfo make right angles with the other plaine fu~ 
perficies and itis proued that the line F G drawen in oneof the plaine fuperficieces, namely, 
in D E, perpendicularly to the common {ection of the plaine {uperficieces, namely, to the line 
CE, is erected perpendicularly to the ground {uperficies: wherefore the plaine [uperficies D E 
is erected perpendicularly to the ground  [uperficies. In like fort alfo may we proue, that allthe 
plaine {uperficieces which paffe by the line A B, are erected perpendicularly to the ground fu- 
perficies . If therefore a right line be erected perpendicularly to a plaine fuperficies all the fu. 
perficieces pafing by the right line, are erected perpendicularly to the felfe fame plaine fuper- 
ficies : which was required to be demonstrated. al 
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fide B D is drawne a parallel line E X,therfore:( by the 2. of x 


The eleuenth B ooke 


if they be not,then part of the right line D I,namely,the part DE is in the playne fuperficiesD G, and 
an other part therof,namely,E 1 is on high in an other fuperficies G H, which by the firit of the dleuéth 
is impoflible. Wherfore the fuperficieces D G and G H are in one and the felfe fame playne fuperficies. 
Butif the fuperficieces D G and G H neuer concurre,then are they parallels by the 6. definition of the 


‘eleunenth. ’ = = a 


In this figure here fet, ye may more plainely fee the 
former demonttration, if ye eleuate to the ground fuper- 
ficieces A C D I, the three fuperficieces A B,D G,& G I, 
and fo compare it with the demonftration. 


The 15. T heoreme. The 17. Propofition. 


5 
4 


if two řight lines be cut by playne fuperficieces being parallels: the partes 
of the lines denided fhall be proportionall. | | 


o) V ppofe that thefe two right lines A B and C D be deuided by thefe plaine fuper- 
ae ficieces being parallels namely,GH,KL,MN inthe points A,E,B,C,F,D.Thé 
"| 1 fay that as the right line A E is to the right line E B fo is the right line C F to 
ase the right line F D.Draw theferight lines AC,B Dand AD. Andlet theline 
A D and the fuperficies K L concurre in the point X. And 
draw aright line from the point E ta the point X and an o- 
ther from the point X tothe point F. And forafmuch as 
thefe two parallel [uperficieces K Land MN are cut by the 
fuperficies EB D X, therfore their common [ections which 
are the lines E Xand B D, ave (by the 16. of the eleuenth) 
paraliels the one to the other. _And by the fame reafon alfa 
forafimuch as the two parallel (uperficiesG.H and K L be cut 
by the fuperficies AX F C, their common fections AC and 
X F are(by the 16 .of the eleuenth parallels. And forafmuch 
as to one of the fides of the triangle AB D, namely, to the 


H 


the fixt) proportionally asthe line A E is to the line E B,fo 
isthe line A X tothe line X D. Againeforafmuch asto one 
of the fides of thetriangle A D C,namely, to the fide AC is 
drawen a parallel line X F therfore by the 2.0f the fixt, pro- 
portionally as the line A X is to the line X D,fois the line C 
F to the line F D. And it was prowed that as the line AX is 
to the line X D,fois the line AE to the line EB, therefore 
alfo (by the r1.0f the fift) as the line A Eis tothe line. EB, 
foisthe lineC F to the line F D If therfore two right lines 


- be denided by plame fuperficieces being parallels the parts of the lines denided [hal bepropor- 


tionall : which was required to be demonjirated. 
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The eleuenth B ooke 


if they benot,then part of the right line D Lnamely,the part DE is in the playne fuperficies D G, and 
an other part therof,namely,E I is on high in an other fuperficies G H, which by the firft of the eleuéth 
is impoffible. Wherfore the {uperficieces D G and G H are in one and the felfe fame playne fuperficies. 
Butif che fuperficieces D G and G H neuer concurre,then are they parallels by the 6, definition of the 
eleuerith. ; . m l 


In this figure here fet, ye may more plainely fee the 
former demonttration, ifye eleuate to the ground fuper- 
ficieces A C D I, the three fuperficieces A B,D G,& GI, 
and fo compare it with the demontftration. 


The rs. T heoreme. Ihe 17.Pri 
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Tf tivo Fight lines be cut by playne [uperficieces being parallels: the partes 
‘ofthe lines denided [hall be proportional. 


7 wh V ppofe that thefe two right lines A B and C D be deuided by thefe plaine fuper- 
Val | ficieces being parallels,namely,GH,KL,MN in the points A,E,B,C,F,D.Thé 
"| L fay that as thé right line A E is to the right line E B,fo is the right line C F to 
the right line F D.Draw thefe right lines AC,B D and AD. And let the line 
e (uperficies K L concurre in the point X. And 

draw aright line from the point Eto the point X andano- r 

ther from the point X tothe point F. And forafmuch as 

thefe two parallel fuperficieces K Land M N ave cut by the 
fuperficies EB D X, therfore their common [ections which 
are the lines E X and B D, ave (by ther6. of the eleuenth) 
paraliels the one to the other. And by the fame reafon alfo 
forafmuch as the two parallel (uperficies G H and K L be cut 


by the [uperficies AX FC, their common fections AC and 
X F are(by the 16 of the eleuenth) parallels. And forafmuch 
as to one of the fides of the triangle ABD, namely, to the 


fide BD is drawne a parallel line E X ,therfore:( by the 2. of - K 
the fixt) proportionally asthe line A E is to the line E B,fo 
is the line AX tothe lineX D. Againe forafmuch asto one 
of the fides of thetriangle. A D C,namely, to the fide AC is 
drawen a parallel line X F therfore by the 2.0f the fixt, pro- 
portionally as the line A X is to the line X D,fois the line C 
F to the line F D. And it was proned that as the line AX is 
to the line X D,fois the line AE to the line E B, therefore 
alfo (by the r1.0f the fift) as the line A E is to the line EB, 
fotsthe line C F tothe line F D If therfore two right lines 
bedenided by platne fuperficieces being parallels the parts of the lines denided fhal be propor- 
tionall : which was required to be demonftrated. s i 
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The elenenth Booke 


if they benot,then part of the right line D I,namely,the partD E is in the playne fuperficiesD G, and 
an other part therof,namely,E 11s on high in an other fuperficies G H, which by the firft of the eleuéth 
is impoffible. Wherfore the fuperficieces D G and G H are in one and the felfe fame playne fuperficies. 
Bus if ae {uperficieces D G and G H neuer concurre,then are they parallels by the 6. definition of the 
eleventh. i oee 


In this figure here fet, ye may more plainely fee the 
former demonftration, if ye eleuate to the ground fuper- 
ficieces A C D I, the three fuperficieces A B,D G,& G I, 
and fo compare it with the demonftration. 
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If imo vight lines be cut by playne fuperficieces being parallels: the partes 
ofthe lines deuided fhall be proportional. i 


fl Vppofe that thefe twò right lines A B and C D be deuided by thefe plaine fuper- 
J, | ficieces being parallels,namely,GH,KL,MN in the points A,E,B,C,F, D.T hë 
: | 1 fay that as the right line A E is to the right line E B fo is the right line C F to 
AS the right line F D.Draw theferight lines AC,B D and AD. And let the line 
A D and the fuperficies K L concurre in the point X. And 

draw aright line from the point E tothe point X and ano- p 
ther from the point X tothe point F. And forafmuch as 
thefe two parallel [uperficieces K Land M N are cut by the 
fuperficies EB D X, therfore their common [ections which 
ave the lines E X and B D, are (by the 16. of the eleventh) 
parallels the one to the other. And by the fame reafon alfà 
forafimuch as the two parallel (uperficies GH and K L be cut 


-by the fuperficies AX F C, their common fections AC and 
X F are(by the 16 of the eleuenth parallels. And fora{much 
as to one of the fides of the triangle ABD, namely, to the | 


fide B Dis drawne a parallel line E X,therfore:(by the 2.0f x 
the fixt) proportionally as the line A E is tothe line EB,fa 
is the line AX tothe line X D. Againe forafmuch asto one 
of the fides of the triangle A D C,namely, to the fide AC is 
drawen a parallel line X F therfore by the 2.0f the fixt, pro- 
portionally as the line A X is to the line X D,fois the line C 
F to the line F D. And it was proned thatas the line AX is 
to the line X D fo is the line AE to the line E B, therefore 
alfo (by the rx.of the fift) as the line A Eis to theline EB, ` 
foisthe lineC F to the line E D If therfore two right lines 
bedeuided by plame fuperficieces being parallels the parts of the lines denided Jhal be propor- 
tional : which was required to be demonftrated. | z 
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In 
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of Euclides Elementes. 


In this figure it is more eafy to fee the former demontftration, ifyee- 
rect perpendicularly vato the ground fuperficies A C B D, the threfu- 
perficieces,GH,K L,and MN,orif ye fo erect them that they be equedi- 
fant one to the other. 


q The r6. T heoreme. The 18. Propofition. 


If aright line be evetted perpedicularly toa plaine 
fuperficies: all the fuperficieces extended by that 
right line, are eretted perpendicularly to the felfe 


fame plaine fuperficies. 


LENG Vppofe that a right line A B be eretted perpendicularly to a gri The 
SSE I fay, that all the fuperficieces pafing by the line AB, are erevoca perpendicularly 
ONG zo the ground fuperficies . Extend a fuperficies by the line AB, and let the Jame 
be E D, & let the comon fection of the plaine l l 
Superficies and of the ground fuperficiesbe > > ` e A- Ht 
the right line C E . And take in the line CE - l 
a point at all aduentures, and let the fame be 
F: and (by the 11.0f the first) fromthe point | 
F drawe vnto the line CE a perpendicular | 
line in the fuperficies D E, and let the fame | 
be F.GAnd forafmuch as the line AB is | 
erected perpendicularly to. the ground fuper- is 
ficies, therefore (by the 2.definition of the e- 
lenenth).the line AB is erected perpendiiu- ss E oea 
larly toall the right lines that arsin the ground plaine fuperficies,and which touch it Wher- tiom 
Sore it is erected perpendicularly to the line C E. Wherefore the angle AB Eis a right angle. 

And theangleG F B is alfoaright angle (by conftruction) . Wherefore ( by the 28 .of the 
Sift) the line AB is a paralletto the line FG . But the line A Bis erected perpendicularly to 

the ground fuperficies : wherefore (by the 8 of the elenenth) the line F Gis.alfo erected per- 

pendicularly tothe ground fuperficies And forafmuch as(by the 3 definition of the eleuenth) 

a plaine fuperficies is then erected perpendicularly toa plaine fuperficies, when all the-right 

lines drawen in one of the plaine {uperficieces unto the common fection of thofe two plaine fu- 

perficieces making therwith right angles, do alfo make right angles with the other plaine fu~ 
perficies:and it is proued that the line F G drawen in oneof the plaine fuperficieces, namely, 

in D E, perpendicularly to the common fection of the plaine {uperficieces, namely, to the line 

C E, is erected perpendicularly to the ground {uperficies: wherefore the plaine fuperficies D E 

is erected perpendicularly to the ground fuperficies. In like fort alfo may we proue, that all the 

plaine fuperficieces which paffe by the line A B, are erected perpendicularly to the ground fa- 

perficies . If therefore a right line be erected perpendicularly to a plaine [uperficies all the fu- 

perficieces pafing by the right line, are eretted perpendicularly tothe felfe fime plaine fuper- 

ficies : which was required to be demonstrated. —- 
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of Euclides Elementes. 


In this figure it is more eafy to fee the former demonftration, ifyee- 
rect perpendicularly vato the ground fuperficies AC B D, the threfu- 
perficieces,GH,K L,and MN,or if ye fo ereCt them that they-be equedi- 
flantoneto the other. 


q The 16. T heoreme. The 18. Propofition. 


Ifa right line be eretted perpedicularly to a plaine ; 
Juperficies: all the fuperficieces extended by that | a x 
right line, are eretted perpendicularly tothe felfe s 
fame plaine fuperficies. 


DENN Vppofe that a right line AB be eretted perpendicularly toa gñ Thé 
K NSLP I fay, that all the fuperficieces pafing by the line AB, are erewseusperpenditularly 
DONG to the ground [uperficies . Extend a fuperficies by the line AB, and let the fame 
be E D, cy let the cimon fection of the plaine =- 

Juperficies and of the ground fuperficiesbepn > >` e H H 
the right line C E . And take in the line CE bijs 
a point at all aduentures, and let the fame be. | ` 
F: and (by the 11.0 the first) from the point | 
F drawevnto the line CE a perpendicular | 
line in the fuperficies D E, and let the fame | . 
be F.G. Andforafmuch as the line ABis| |, 
erected perpendicularly to the ground fuper- - 
ficies, therefore (by the 2.definition of the e- 
lenenth) the line AB is eretted perpendicu- * 0 > Demont 
larly to-all the right lines that avein the ground plaine fuperficies and which touch it. Wher- tions 

Jore tt is erected perpendicularlyto the line C E. Wherefore the angle AB Eis a right angle. 

And the angle G F Bis alfoaright angle (by conftruction) . Wherefore ( by the 28. of the 

Sift) the line AB is a paralleltothe line F G .. But the line A B is ereed perpendicularly to 

the ground {uperficies + wherefore (by the 8 of the elewenth) the line F G isalfo erected per. 
pendicularly to the ground fuperficies And forafmuch as(by the 3 definition of the elenenth) 

a plaine {uperficies is then erected perpendicularly to a plaine fuperficies, when all the right 

lines drawen in one of the plaine echi unto the common fection of thofe two plaine fu- 

perficieces making therwith right angles, do alfo make right angles with the other plaine fu~ 
perficies:and it is proued that the line F G drawen in oneof the plaine fuperficieces, namely, 

in D E, perpendicularly tothe common fection of the plaine fuperficieces, namely, to the line 

C E, is erected perpendicularly to the ground {uperficies: wherefore the plaine [uperficies D E 

is erected perpendicularly to the ground [uperficies. In like fort alfo may we proue, that all the 

plaine {uperficieces which paffe by the line A B, are erected perpendicularly to the ground fu- 

perficies . If therefore a right line be erected perpendicularly to a plaine fuperficies all the fu- 

perficieces pafing by the right line, are erected perpendicularly to the felfe fame plaine fuper- 
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In this figure it is more eafy to fee the former demonttration, ifyee- 
rect perpendicularly vato the ground fuperficies A C B D, the thre-fu- 
perficieces,GH,K L,and MN, or if ye fo erect them that they be equedi- 
flant one to the other. 
(A 
E| E 


q The 16. Theoreme. The 18. Propofition. 


If aright line be eretted perpédicularly toa plaine | > 
Juperficies: allthe fuperficieces extended by that alo 
right line, are erected perpendicularly tothe felfe 3 | 
fame plaine fuperficies. 


N Vppofe that a right line A B be eretted perpendicularly to a gr The 
Ey I fay, that all the fuperficieces pafsing by the line AB, are erecucusperpenticularly 
PRONG to the ground fuperficies . Extend a fuperficies by theline AB, and let the fame 
be E D, cy let the comon fection of the plaine ; 
Superficies and of the ground fuperficiesbep > ` e k a 
the right line C E . And take in the line C E T | 
a point at all aduentures, and let the fame be. 
F: and (by the r1.0f the fir) from the point | 
F drawe unto the line CE a perpendicular | 
line in the [uperficies D E, and let the fame | 
be F G. And forafinuch as the line AB is | 
erected perpendicularly to.the ground fuper- z 
ficies, therefore (by the 2.definition ofthe e- . 
leuenth) the line AB is erected perpenditu- © ont E Denona 
larly to all the right lines that arein the ground plaine {uperficies,and which touch it Wher~ tions 
Jore it is erected perpendicularly to the line C E. Wherefore the angle AB Eis a right angle. 
And the angleG F B is alfo aright angle (by conflruction) . Wherefore ( by the 28 of the 
firft) the line AB is aparallelto-the line FG . But the line AB is erected perpendicularly to 
the ground [uperficies : wherefore (bythe 8.of the elewenth) the line F Gisalfo erected per. 
pendicularly to the ground fuperficies And forafmuch as(by the 3 definition of the eleuenth) 
a plaine {uperficies is then erected perpendicularly toa plaine fuperficies, when all the right 
lines drawen in one of the plaine [uperficieces unto the common fection of thofe two plaine fu- 
perficieces making therwith right angles, do alfo make right angles with the other plaine fu~ 
perficies:and it is proued that the line F G drawen in one of the plaine Juperficieces, namely, 
in D E, perpendicularly to the common fection of the plaine (uperficieces, namely; to the line 
C E, is erected perpendicularly to the ground fuperficies: wherefore the plaine {uperficies D E 
_ as eretted perpendicularly to the ground fuperficies. In like fort alfo may we proue, that all the 
plaine fuperficieces which paffe by the line A B, are erected perpendicularly to the ground fu- 
perficies . If therefore a right line be ereéted perpendicularly to a plaine fuperficies all the fu- 
perficieces pafing by the right line, are erected perpendicularly to the felfe fame plaine fuper, 
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on leading to 
an impofisbi-_ 
ELIA 


: dines both on one and the felf, fame fide : which i: 


The eleuenth Booke 


In this figure here fet ye may erect per- 
pédicularly at your pleafure the fuperficies 
wherin are drawen the lines D C,GF,A B, ; : _, a ol 
and H E, to the ground fuperficies wherin p | 
| 


is drawen the line C FB E, and fo plainly 
compare it with the demonftration before 


put. - w 


- 


q The 17. T heoreme. 


If two plaine fuperficieces cuttin 19 the one the other be erected perpendicu- 
larly to any plaine > fuperficies : their common fection is alfoereited perpens 
dicularly to the felfe fame plaine [uperficies: ` : eg : 


ene V ppefe that thefe two plaine fuperficieces AB cy B C cutting the one the other bee- 
N es rected perpendicularly to a ground fuperficies, and let their common fection be the 
af Si line BD. Then fay, that theline BD is erected perpendicularly to the ground 


fuperficies . For if not, then (by the 11. of the firft) 
fromthe point D draw inthe fuperficies AB vate’. m> 
thevight line D Aaperpendicular lineDE.And |. . 
in the fuperficies G B draw vato the line DC aper- | 
pendicular line D F . And forafmuch as the fuper- 
ficies AB. is erected perpendicularly to the ground 
fiperficies,and in the plaine [uperficies A B vato the 
common [ection of the plaine fuperficies and of the. 
ground {uperficies namely, to the line D A is eretted® 
a perpendicular line D E, therefore (by the connerfe. ' 
of the 3 definition of this booke ) the line D E ise-... tee l 

rected perpendicularly to the ground fuperficies . And indike fort may we proue, that the line 
D F is erected perpendicularly to the ground [uperficies Wherefore from one and the felfe 
fame point namely, from D, areeretted perpendicularly to the ground fuperficies two right 

a ET  -po(stble. Wher- 


B 


fore from the point D can not be erected perpen ites any other 
right lines befides B D which is the common feci Band BC. If. 


thereforetwo plaine [uperficieces cutting the one 
plaine {uperficies,their common fection is alfoeri 
{uperpicies:-which was required to be proued. « 


ularly: to any 
fe fame plaine . 

Here haue I fet an other figure which, A 
willmore plainly fhewe ynto you the for- Muna. 
mer demonftration, ifye erete perpendi- , 
cularly to the ground fuperficies A C the 


two fuperficieces AB and B C which cut, 
the one the other intheline BD. | 


ng a 18. T heoreme, T he'zo.Propofition. 


Ifa folide an rele be contayned ynder three playne fuperficiall angles:enery 
f fwo 


of Euclides Elementes. 


two of thofe three angles, “which two fo ener be taken såre greater then the 


third. 


BSR 

Sok 
IPE anglsBAC,CAD,@ DAB 
be equall the ome to the other, then is it manifeft 
that two of them which two fo euer be taken are 
greater then the third . But if not, let the angle 
BAC be the greater of the three angles. And 
unto the right line A Band from the poynt A 
make inthe playne fuperficies B AC vate the 
angleD AB anequall angle B AE. And ( by 
the 2.of the firft ) make the line A E eguali to 
the line AD. Nowa right line BE C arawne 


by the poynt E,fhall cut the right lines AB and P 
A Cin the poyntes B and C : draw a right line from to B, and an other from D toC. 
And forafinuch as the line D A is equallto the line AE, and the line A B is common to thé 
both , therefore thefe two lines D A and A B are equall to thefe two lines A Band A E and 
the angle D A Bis equali to the angle B A E.Wherefore(by the 4.of the first) the bafe D B 
is equall to the bafe B E . And forafmuch as thefe two lines D Band D C are greater then 
the line B C of which the line D Bis proued to be equall to the line BE. Wherefore the re- 
fidue,namely,the line D Cis greater then the refidue namely then the lineEC.And foraf- 
much as the line D A is equall tothe line AE, and the line AC is commen to them both, 
and the bafe D Cis greater then the bafe EC , therefore the angle D A C is greater then 
the angle E A Cu Andit is proued that the angle D A Bis equall to the angle B A E:wher 
Jore the anglesD A Band D AC are greater then the angleB AC . If therefore a folide 
angle be contayned under three playne fuperficiall angles euery two of thofe three anglesy 
which two fo ener be taken are greater then the third-which was required to be proued, ` 


In this figure ye may playnely behold the 
former demonftration , if ye eleuate the three 
triangles ax b,a s c and a c p in fuch fort that 
they may all meete together in the poynt Av 


T'he 19.T'heorcme, 


E ES V ppofethat A be afelide angle contayned under th 
eee D A C and D AB. Then 1fay that the anglesB AC, D A C and D A Bare 
Liste: eke then fower right angles. T ake in enery one of theleright lines A C AB and C, onflruction 
| B AD | 


V ppofe that the folide angle A be contayned under three playne {uperficiall an= 
gles,that is,underBAC;CAD,andDAB.Then I fay that two of thefe 
fuperficiall angles how fo ener they be taken , are greater then the third . If the 


The 21.Propofition. 


Euery folide angle is comprehended vnder playne angles leffe then fower 
right angles. | 


efe fuperficiall angles BAC; 
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Theel 

In this figure here fet ye may erect per- 
pédicularly at your pleafure the fuperficies 
wherin are drawen the lines D C,GF,A B, 
and HE, to the ground fuperficies wherin 
is drawen the line CFB E, and fo plainly 
compare it with the demonftration before kaa | 
put. l . = 


S ~ a tee E 


fupaficies . For if not, then (by the 11. of the firf) 2 [> a 


of the 3 definition of this booke ) the line D E ise- ` ” ==. | 
rected perpendicularly to the round fuperficies. And in lake fort may we proue, that the line 
D F is erected perpendicularly to the ground fuperficies Wherefore from one and the felfe- 
fame point namely, from D, are erected perpendicularly to the ground fuperficies two right 
SB | Jofible Where 
tes any other: 
Band BC. IF. 
wlarly to any 
R fap 


fore from the point D can not be erected perpena 
right lines befides B D which is the common fec 
therefore two plaine {uperficieces cutting the. one 
plaine [uperficies,their common fection is alfo er 
Superficies:which was required to be proued. | 


Here haue I fet an other figure which 
willmore plainly fhewe vnto you thefor= 4 
iner demonftration, ifye erecte perpendi- ; 
cularly to the ground fuperficies A C the 
two fuperficieces AB and B C which cut , 
she one the other intheline BD. . - - 


~~ The 18.T'heoreme. Ihe 20.Propofition. 


Ifa folide angle be contayned ynder three playne  fuperficiall angles:enery 
two 


Demouftrati- 
on leading to 
an inpofssbi-_ 
tie e 


T he elenenth Booke 
In this figure here fet ye may erect per- l 
pédicularly at your pleafure the fuperficies - 
wherin are drawen the lines D C,GF,A B, ” ' —- 
and HE, to the ground fuperficies wherin | - ; i 
is drawen the line C FB E, and fo plainly i 
compare ie with the demonftration before 


put. | 


q The 17. T heoreme. ! , | 


Tf two plaine fuperficieces cuttin 1g the one the other be erected perpendicu- 
larly to any plaine fuperficies : their common fection is alfo erected perpene 
dicularly to the felfe fame plaine fuperfities: ` ie | 


Arene Vppefe that thefe tivo plaine fuperficieces A.B cB C cutting the one the other bee- 
A N perpendicularly to a ground fuperficies, and let their common fection be the 
Sei line BD. ThenI fay, that the line BD is erected perpendicularly to the ground 


ager 


Superficies - For if not, then (by the 11. of the firft) [> n 


(3 


fromthe point D draw inthe fuperficies AB vato. 
thericht line D Aa perpendicular line D E And |... 
in the fuperficies C B draw vato the line DC aper- . | 
pendicular line D F . And forafmuch as the fuper- 
ficies AB is erected perpendicularly to theground 
fuperficies,and in the plaine fuperficies A B vate the 
common fection of the plaine {uperficies and of the 
ground {uperficies namely, to the line D A is erected 
a perpendicular line D E, therefore (by the conuerfe i 

of the 3 definition of this booke ) the line D E ise- ->50 o5 ‘ 4 
vetted perpendicularly tothe ground fuperficies . And in-like fort may we proue, that the line 
D F is erected perpendicularly to the ground fuperficies . Wherefore from one and the felfe 
fame point,namely, from D, are erected perpendicularly to the ground fuperficies two right 


< dines both on one and the felf [ame fide : which is (by the 15.0f the elenenth impofiible. Wher. 
. fore from the point D can not be erected perpendicularly tothe ground [uperficies. any other: 


right lines befides B D,which is the common {ection of the two fuperficieces A BandBC. If 
thereforetwo plaine fuperficieces cutting the one the other be eretted perpendicularly: to any 
plaine [uperficies their common fection is alfo erected perpendicularly to thefelfe fame plaine . 
{uperficies:which was required to be proued. ri A am 


Here haue I fet an other figure which £ 
willmore plainly fhewe ynto you the fors sa a o 
mer demonftration, ifye erecte perpendi~ | \ í 
cularly to the ground fnperficies AC the ` ~- 
two fuperficieces AB and B C whichcut.. 9. . f 
the one the other in the line BD. To I 


— nt a a Sg, I $ if 


`> -T'he 18.T heoreme. The z0.Propofition, 


If a folide angle be contayned ynder three playne fuperficiall angles:enery 
i two 


of Euclides Elementes. Fol.333. 


tivo vs thofe three angles, which two fo ener be taken 3 are greater then the 
thira. : : 


Vppofe that the folideangle A be contayned vnaer three playne fuperficiall age” 
gles that is,under BA C;C AD ,andDAB.Then I fay that two of thefe 
fuperficiall angles how fo ener they be taken , are greater then the third . If the 
KISS angis B AC,CA Dœ DAB D = 
be equal the one to the other then is it manifeft 

that two of them which two fo ener be taken are 
greater then the third . But if not, let the angle 
BAC be the greater of the three angles. And 
unto the right line A Band from the peynt A 
make in the playne fuperficies BAC vato the 
angle D AB an equall angleB AE. And ( by 
the 2. of the firft ) make the line A E equall to 
the line AD. Nowa right line BE C drawne 
by the poynt E.,fhall cut the right lines AB and É 
A Cin the poyntes Band C : draw aright line from D to B; and an other from D to C. 

And forafimuch as the line D A is equali to the line AE, and the line A B is common to thé Demoniiras 
both , therefore thefe two lines D A and A B are equall to thefe two lines A Band A E and 140% 

the angle D A B is equall to the angle B A E Wherefore(by the 4.of the first) the bafeDB ! 

is equall to the bafe B E . And forafmuch as thefe two lines D Band DC are greater then 

the line B Cof which the line D B is proned to be equall to the line BE. Wherefore the re- 
fidue,namely,the line D C is greater then the refidue,namely then the lineEC..And 'foraf- 

much as the line D A is equall tothe line AE, and the line AC is commen to them both, 

and the bafe D C is greater then the bafe EC , therefore the angle D A C is greater then 

the angle E A C. Anditisproued that the angleD A Bis equall to the angleB A E-wher 
fore the anglesD A Band D AC aregreater then the angleB AC . If therefore a folide 

angle be contayned under three playne {uperficiall angles enery two of thofe.three anglesy 

which two fo ener be taken are greater then the third: which wasvequiredt”  ‘oned. i 


2e 
Constrndicn.s 


In this figure ye may playnely behold the 
former demonftration , if ye eleuate the three 
triangles a z p,a s c and a c n in fuch fort that 
they may all meete together in the poynt As 


Ther 9.T beoreme, The 21.Propofition. 


Euery folide angle is comprehended onder playne angles leffe then fower 
right angles. 


Venn. V ppofethat A be a folide angle contayned under thefe [uperficiall angles BA Cz 
N gD A CandD AB.Then1 fay that the anglesB Kee C ID AB J 
et lefe then fower right angles .T ake in euery one of thefe right lines AC AB and C onflruction 
. AD 
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two of thofe three angles, which two fo euer be taken , dre greater then thé 
third. | ' : 


esl Vole that the folide angle A be contayned under three playne fuperfictall an= 
SO} oe nee AC,CAD,andDAB.ThenI la ene of thefe 
ESD Soy fuperficiall angles how fo ener they be taken , are greater then the third . If the 
KISS anglsBAC,CAD,& DAB Pain! vey fe 
be equall the one to the other, then is it mamifeft 
that two of them which two fo cuer be taken are 
greater then the third . But if not, let the angle 
BAC be the greater of the three angles. And 
vato the right line A Band from the pojat A 
make in the playne fuperficies BAC vato the 
angle D AB an equall angleB AE . And ( by 
the 2. of the firft ) make the line A E equal to 
the line AD. Now aright line BE C drawne 
by the poynt E,fhall cut the right lines AB and P 
A Cin the poyntes Band C : draw a right line from) toB, and an other from D to C. 
And forafinuch as the line D A is equali to the line A E, and the line A Bis common to thé DemonStras 
both , therefore thefe two lines D A and A Bare eguali to thefe two lines A Band AEand 1%” 
the angle D A B is equall to the angle B A E.Wherefore( by the qof the first) the bafe DB 
7s equal to the bafe B E . And forafmuch as thefe two lines D Band DC are greater then 
the line B C of which the line D Bis proued to be equall to the line BE . Wherefore the re- 
fidue,namely the line D C is greater then the refidue namely then the line E C..And foraf- 
much as the line D A is equall tothe ine AE, and the line AC is commen to them both, 
and the bafe D C is greater then the bafeE C , therefore the angle D A C is greater then 
the angle E A C. Anditis proued that the angle D A Bis equall to the angle B A E:wher 
Sore the angles D A Band D AC aregreater then the angleB AC . if therefore afolide 
angle be contayned under three playne [uperficiall angles euery two of thofe three angles, 
which two fo ener be taken are greater then the third:which wasvequiredt- ond, ` 


a 
Construflióna 


In this figure ye may playnely behola 
former demonftration , if ye eleuate the thr, 
triangles a s p,a s cand a c n in fuch forttha 
they may all meete together in the poynt as 


The ro.T heorcme, T he 21.Propofition. 
Enuery folide angle is comprehended vnder playne angles leffe then fower 
right angles. | 


ake Vppofethar A be afolide angle contayned under thefeuperficiall aneles BA C, 
IEN DAC and D AB.Then1 fay that the angles B KKT C Poi, ABare 
k lepe then fower right angles. Take in enery one of theft right lines À C AB and Confiruction 
| ne AD | 
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two of thofe three angles, ‘which two fo ener be taken „dre greater then thé 


third. 


ROE 


ISLS angis B AC,C AD, cD AB 
be equall the one to the other then is it manifeft 
that two of them which two fo cuer be takes are 
greater then the third . But if not, let the angle 
BAC bethe greater of the three angles. And 
unto the right line A Band from the poynt A. 
make in the playne fuperficies BAC vato the 
angle D AB anequall angleB AE. And ( by 
the 2. of the firft ) make the line A E eguali to 
the line AD. Nowa right line BE C dvawne 


by the poynt E,,fhall cut the right lines AB and E 
A C in the poyntes Band C : draw aright line fron toB, and an other from D to C. 
And forafinuch asthe line D A is equall to the line A E, and the line A B is common to thé 
both , therefore thefe two lines D A and A Bare equall to thefe two lines AB and A E and 
the angle D A Bis equall to the angle B A E.Wherefore(by the qof the first) the bafe DB 
ås equall to the bafe B E.. And forafmuch as thefe two lines D Band DC are greater then 
the line B C,of which the line D B is proued to be equall to the line BE . Wherefore there- 
fidue,namely,the line D C is greater then the refidue namely then the line E C.And foraf- 
much as the line D A is equall to the line AE, and the line AC is commen to them both, 
and the bafe D Cis greater then the bafe EC , therefore the angle D A Cis greater then 
the angle E A C. And it is proued that the angle D A Bis equall to the angle B A E-wher 
Sore the angles D A Band D AC are greater then the angleB AC . If therefore a folide 
angle be contayned under three playne fuperficiall angles enery two of thofe three anglesy 
which two fo ener be taken are greater then the third:which wasvequiredt> ` 


EE EOE 


In this figure ye may playnely behola 
former demonftration , if ye eleuate the thn 
triangles a s p,a s c and a c p in fuch fort thar 
they may all meete together in the poynt Ae 


The 19. T heorcme. 


Exery folide angle is comprehended onder), 


right angles. 


PEA 


6] 


IES N D A Cand D A B. Then 1 fay that the angles B A C, D A C and D A Bare 
Lest lepe then fower right angles. Take ix enery one of the{eright lines ACAB and C onfiruction 
| ne AD 


Vppofe that the folide angle A be contayned under three 
gles that is,under BA C,C A D and D A B Then I fay that two of thefe 
SX Juperficiallangles how fo ener they be taken , are greater then the third . I f the 


D 


playne fuperficiall Ane 


Cc 


s 
iy 


les leffe then fower 


he V ppofethat A be a folide angle contayned under thefe[uperficiall angles BAC; 
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A D a poynt at all aduentures and let the fame be B,C, D And draw thefe right lines BC, 
C Dand DB. And forafmuch asthe angle Bisa folde angle , for it is contayned under 
three fuperficiall angles,that is, under CB A, ABD and CBD, therefore ( by the 20.0f 
the elewenth two of them which two fo ener be taken are greater then the third Wherefore 
the angles CBA and ABD are greater | 
then the angle C BD : and by the fame rea- 
fon the angles BC A and ACD aregrea- 
ter then the angle B C D: and moreoner the 
angles C D A and ADB are greater then 
the angle C D B.Wherefore thefe fixe angles . 
CBA,ABD,BCA,ACD, CDA, 
and A D Bare greater the thefe thre angles, 
namely,C BD,BCD, & C D B. Bat the- 
three angles C B D,B D C,andB C Dare 
equallto two right angles. Wherefore the fixe 
angles CBA,ABD,BC A,A CD,CD A, and A D Bare eveater thé two right an- 
gles. And forafmuch as in every one of thefe triangles A B C,and A BD and AC D three 
angles are equal two right angles (by the 3 2.0f the firft ) . Wherefore the nine angles of the 
thre triangles that is,the angles CBA,ACB,BAC,ACD,DAC,CDA,ADB, 
DBA ad B AD are equall to fixe right angles. of which angles the fixe angles ABC, 
BCA,ACD,CDA,AD Band DBA are greater then two right angles . Wherefore 
the angles remayning , namely , the anglsBAC,CA D aad D AB which contayne the 
folide angle are lefe then fower right angles Wherefore energ folide angleis comprehended 
“under playne angles leffethen fower right angles:which was required to be proned. 


If ye will more fully fee this demonitration compare it with the figure which I put forthe better . 
fight of the demonftration of the propofition nextgoing before.Onely here is not required the draught 
ofthe line A E. ; , 

Although this demonftration of Euclide be here put for folide angles contayned vader three fuper- 
ficiall angles,yet after the like maner may you proceede if the folide angle be contayned vnder fuperfi- 

-ciall angles how many fo ever.As for example ifit he contayned vnder fower fuperficiall angles , ifye 
follow the former conftrudtion, the bafe will bea quadrangled figure „whofe fower angles are equall to 
fower right angles: but the8.angles at the bafes ofthe 4 triangles fet vpon this quadrangled figure may 
by the 20.propofition of this booke be proued to be greater then thote 4. angles of the quadrangled fi- 
gure: As we fawe by the difcourfe of the former demonttration . Wherefore thofe 8. angles are greater 
then fower right angles: but the 12.angles of thofe fower triangles are equall to 8.right angles. Where- 
fore the fower angles remayning at the toppe which make the folide angle are leffe then fower right 
angles.And obferuing this courfe ye may proceede infinitely. 


q T'he 20. T heoreme. ‘ T'he 22. Propofition. 


If there be three {uperficiall plaine angles of “which two how foener they 
be taken be greater then the third, and if the right lines alfo which cons 
tayne thofe angles be equall: then of the lines coupling thofe equall right 
lines together it is pofsible to make a triangle. 


AV ppofe that there be thre (uperficial angles A B C,D E F,and G HK of which 
ff | let two, which two foeuer be taken,be greater then the third, that is, let the an- 
| gles. A B Cand D E F begreater then the angle G H K ,and let the angles D E 
acd F and G H K be greater then the angle A BC : and moreouer let the. angles G 
H K and A B C be greater then the angle D E F And let the right lines A B,BC,D E,E F 
G Hand HK be equall the one to the other,and draw aright line from the point A to the 


poynt 


of Euclides Elementes, Fol 334s 
point C,and an other from the point D to the point F,and moreouer an other from the point 
Gto the point KT hen 1 fay that it is pofsible of three right lines equall to the lines A€,D F- 
Mile al Olid le Wy: Two cafes ies 
à k | io : Yia if a ie? this propofts 
i + PRS oo oa RB ity 


a 


Ac eee 


and GK,to make a triangle , ‘that i, that two of the right lynes AC, DF, andG K; 
. which two foener be taken , are greater then the third. Nowif the angles ABC,D E F, The fith cafe, 
and G H K be equall the oneto the other , it is manifest that thefe right lines A C,D F; 

and G K being alfo (by the 4.of the firft) equall the oneto the other ; itis pofsible of three, 

right lines equall to the lines AC, D F, and G K to make a triangle. But ‘if they be not Second cafe, ~~ 

equall,let them be unequall.And(by the 23 of the firft) unto the right line'H Kj and atthe Confiruttion,’ 
point in it H,make-vnto the angle ABC an equal angle K H.-L. And bythe 2.of the firft)to 

one of the lines AB, BC, DE, E F,GH, or HK make thelineH L-equal,¢y draw thefe Demonfiras 

right lines K Land GL And forafmuch as thefe two lines A B and B.C, are equall to thefe tion. 

two lines K H and H Land the angle B is equall tothe angle K H L, therfore (bythe z. of 

the first the bafe A C is equallto the bafe K L.-And fora{much as the angles ABC, and G 

HK are greater then the angle D E F ,but the angle G H. Lis equall to the angles 4 BC er 

G H K therfore the angle G HL is greater then the angle DEF. And fora{much as thefé 

iwolinesG H and H L are equallto thefe two lines D-E and E F, and the angle GH Lis 

greater then the angle D E F,therfore(by the 2 a ad )the bale G Lis greater thé the 

bafe DF But the lines GK and K Lire greater then the line G L. Wherforethe lines G K 
Cr K'E ave much greater then the line D F.Buttheline R Lis equal to theline AC.Wher-. 
fore the lines AC and GK. ‘Are greater then the lint DF. In like ‘fort alfo may we prone that. 
the lines AC and D F are greater then the lineG K, and that thelinesG K and DF are 
greater then thelyne.A C2 Wherforeit is poffible to makes triangle of three lynes equall to 
the lines.A CD, F,and GK: which was requiréd to be demonitrateds..- - 3 

Myon to el volgen) re braa co 
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ano Another demonftration,. _ Hie 
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_ Suppofethat the three fuperficiallangles be A B C, D.E F, and GH K, ofwhich angles Another des 
two howfoener they be taken are greater then the third. And let them be contained under monstration, 
théfe equal right lines AB,BC,D EE F,G H,HK which equall right lines let thefe lines 
eS eae Ge. Poe el Ge. GR, dai Sat ote 2i a ae 
soyne together. Then I i 7 = HO a 
Jay that it is pofible of 
three right lines equal 
tothe lines AC, DF, 
andG K to make atri- 
angle,whith againe is . 
as much to fay, as that 4 
two of thofe lines 
which two foener be ta- a . 
ken,are greater then the third. Now againe if the angles B,E,H be equall,the lines alfo AC 
i XX 4. 
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D F and G K are equall and fo two of them fhall be greater then the third.But if notslet the 
angles B,E,H, bevnequall,and let the angle B be greater themeither of the angles E and H. 
Therfore (by the 24.of the first) the right line A Cis greater then either of the lines D.F & 
GK. And it is manifest that the line AC with either of the lines D F orG K is greater 


sx then the third 4 fay alfo that the lines D F and G K are greater then the line AC. Vnto 


the right line A B,and to the point in it B,make (by the 22.0f the first) unto the angle GH 
K an equall angle AB e 

L, and vnto one of the j ' E 
lines A B,BC, D E, E \ 
F,G H or;H K, make 
by the 2.0f thefirit) an 
equall line B L. And 


eAnd forafmanchias 5 ee A sow sh. 
thefe tivo. lines AB ` aa 


BL are equal to thefe two lines.G H oO HK the oneto the other and they containe equal di- 


V ppoferhat the fuperficiall angles geuen be AB C, DEF, GHK : of which 
Let two how foeuer they be taken, be greater then. the third : and moreouer, let 
thofe three angles bele(fe then fower right angles . It is required of three fuper- 
 ficiall angles equallto the angles ABC, DEF, and GH K,to make a folide 


| 
4 


A 
i 


B 
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er bodily angle . Let the lines AB,BC, DE, EF, GH, and HK, be'made equal: and 


drame aright line from the point A to the point C, & an other from the point D to the point Confirnftiona 
F, and an other from the point G to the point K . Now (by the: 22. of the elenenth) it is pof~ 

fible of three right lines equall to the right lines AC,D F, and G K;t0 make a triangle. 

Make fuch a triangle, and let thefameheLMN, . . > 4, T 

Jothatlet theline AC be equall tothe lihe L M, 

andthe line D F to the line M N and the line G K 

to the line L N. And (by the s.of the fourth about 

the triangle L M N_defcribe a circle L M N, and — 
take (by the 1.of the third ) the centre of the fame Three cafes 
circle, which centre fhall either be within the tris aigi prope- 
angle LM N, or in one of the fides therof or. with- ition, © 
y . Firft let it be ie y triangle, and let ` The firft cafes 
the fame be the point X, & drawe theferight lines `> 
LX, MX, and NX. Now 1 fay, that the line AB Pte 
ssgreater then the line LX. For if not, then the line thing to be 

A Bis either equall to the line L X, or els it is lefe proved before 
then it. Firft let it be equal. And forafmuch as he proceede 


the line A B is equall to the line L X, but the line AB isequall to theline BC, thereforethe anyfarther 
dine LX is equall to the line B C : and unto the line-L'X the line X M is (by the 15.definition 4 the con- 
of the firft) equall : wherefore thefe two lines A Band B C, are equall to thefetwo lines LX ie AE rs 
and X M the one to the other + and the bafe AC ts fuppofed to be equall to.the bafe LM. + ai ai 
Wherefore.(by the 8 of thefirft) the angle A BC is equallto the angle LX M . And by the 
famereafon alfo the angle. D E F is equalltothe angle cM X N , andmoreouner the angle 
GH K tothe angle N X L Wherefore thefe three angles ABC, D E F, and GH K, aree- 
‘qualltoshefe three angles LX. M, MXN, cy N X L. Butthethree angles LX M,MX N, 
and X Lare equall to fower right angles (Las it is manifeft to fee by the 13 of the firflsif a- 
Dy one of the{e lines MX, LX,orNX, be extended on the fide that-the point X is) . Wher- 
Sore the three angles ABC, D E-F, andG H K, are alfo.equall to fower right angles. But 
they are Juppofed to be lefe then fower right angles : which is impofible Wherefore the line 
AB is noteguall to the line LX . I fay alfo that the line „AB is not lefe then theline LX. - 
For if it be pofible, let it be le(ve -and (by the 2.0f the firft) vnto the line AB put anequall 
Line X O~ andtothelineB C put ap equall line X P, and draw aright line from the point O 
to the point P «Aid forafmuch asthe line A B is equalltothe line B C,therefore alfo the line 
-X 0 1s equallio the line X P . Wherefore the refidue o L is equall tothe refidue MP . Wher- 
fore (by the 2.0f the fixt) the line L M isa parallel tothe line P : andthetriangle-L M X 
as equiangle t0 the triangle OF X Wherefore as the line X-L 4s to the line LM, fois the line 
XO tothe line OP. Wherefore alternately (by the 16.of the fifi) as the line L.X is to the line 
X O, fois the line L M tothelineO P . Bui the line LX is greater then the line X 0... Wher- 
fore alfo the line L M is greater then the lineo P . Butthe line L Mis putto be equall to the 
line AC : wherefore alfo theline AC is greater then theline 0 P . Now forafmuch as thefe 
two right lines A B and B C are equallto thefe two right lines O X and X P,and thebafe AC 
és greater then the bafe O P , therefore (by the 25. of the firft) the angle A B Cis greater then 
the angleo X P . In like fort alfo may we proue, that the angle D E F is greater then the an- 
gle MX N, and that the angle G H K is greater then theangle NXL Wherefore the three 
angles ABC, D EF,andG H K,aregreater then the three angles LX M, MXN, and 
NX L. But the angles ABC, D E F,andGH K, are {uppofed to beleffe then fower right 
angles : wherefore much more are the angles LX M,MX Ne NX L lefe then fower right 
angles. But they are alfo equall to fower right angles:which is impofable. Wherefore the Tine 
AB is not lefe then the line L X: anditis alfo proued that it is not equall unto tt. Wherfore 
Í i XX4. the 
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*Which how 
te finde out is 
taught at the 
end ofthis de 
monftration, 
and allo was 
taugntin the 
aflumpt put.. 
before the r4. 
propofition of 
the réch boke. 
Demonstra- 
tron of the 


fir eaf 
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` ghe line AB ts.greater then theline LX. A AA aghan Mage 
` Now from the point X raife up unto the plaine fuperficies of the circle L M N a perpeñidi- 
cular line X R (by the 12.0f theelenenth) . And unto that which the {quare of. the line 
<A B excedeth the [quare ofthe line XL * let the’ | — nira 
fquare of the line X R be equall. And draw a right } 
line from the poist R to the point L andan other => 
from the point Rto the point M, and another from 
the point R tothe point N. And fora{niuch as the» = 
line RX is erected perpendicularly to the plaine-fu- 
perficies of the circle LM N , therefore (by conmer= ~ 
fion of the fecond definition of the eleuenth) the line 
RX iseretted perpendicularly to enery onë of thefe > 
lines LX, MX, and NX . And forafiauchas [ols 
the line LX is equall to the line X oM, & the lines TAN 
X R is common tothem both, andis alfo erected per- 
pendicularly to them both therefore (by the g.of the °° ~~ - 
jirft) the bafe R L is equall to the bafe RCM. And~ 7” 


a 


by the fame reafon alfo the line RN is equall to eithe 


afos r of thefe lines RL and RM .Where- 
forethefe three lines R L, RM, and RN, are equall the one to the other. And forafmiuch as 
unto that which the [guare of the line A B excedeth the fquare of the line L X, the (quare of 
the line RX is fuppofed to be equall, therefore the [quare of the lite AB is equall tothe 
Squares of the lines L X and RX . But unto the {quares of the lines LX and X R, the fquare 
‘of the line L R is (by the 47 of the firft) equall, for the angle LX R is a right angle ..Wheré- 
‘fore the [quare of the line A Bis equall to the fquare of the line R L. Wherefore alfo the line 
AB is equall to the line R L-But vntotheline'‘A Bis equall éuery one of thefe linesB C,D E, 
E F,GH,and H Kand voto the line R Lis equall either of thefe lines R M and R N.Wher- 
fore entry one of thefe lines AB,BC,D E,E FG H,and H K,is equall to every one of: thefe 
lines RL,RM,and RN. And forafmuch as thefe two lines R Land RM. aré equallto 
thefe two lines A Band BC, and the bafe LM is (uppofed to be equall to the bafe AC, ther- 


` ‘fore (by the 8 -ofthe first) the angle L'R M is equall tothe angle ABC . And by the fame 


Secoud cafe, 


-reafon alfo the MRN is equali to the angle D EF, and the angle LRN tothe angle 
GHR . Wherefore of three fuperficiall angles LRM,;M RN, and LRN, which are e- 
guallto three fi uperfictall angles gene namely to the angles A B C,DE Feo GH K,is made 
a folide angle R, comprehended under the [uperficiall angles LRM, MRN and LRN; 
which was required to be done. > ` —, lan Mada mai 
© But now let the centre of the circle be in one of the fides of the triangle, let it bein the 
fide MN, and let the centre be X . And draw aright line from the point L tothe point X. 
I fay againe, that the line A B is greater then the line LX . For if not, then AB iscither ¢- 
guall to à WELA ETAN Ce ai i 
LX,or 
elitis ` 
lefethen~ `` 
UET TE 
let ithe > > 
equal. ` 
Now thé 
thefe 
two lines B- 
AB and . A 


i 


of Euclides Elementese. 


BC,thatis, DE ¢& E F are equallto thefetwolimes . 


MX and X L, that is, tothe line MN . But the line 


M Nis [uppofed to be equal to the line D F.Where- . 


ore alfo the lines D E and E F are equall to the line 
DE :which( by the 20.0f the fir(t)is impofible Wher- 
fore the line A Bis not equalltothe line LX . In like 
fort alfo may we proue, that it is not lefe Wherefore 
the line A B is greater then the line L X . And now if 
as before unto the plaine fuperficies of the circle be e- 


rected fro the point X a perpendicular line RX whofe 


[quare let be equali vato that which the fquare of the 
line AB excedeth the [quare of the line LX, and if 
thereft of the conftruction and demonftration be ob- 


ferued in this that was in the former cafè, then [hall the Probleme be finshed. 


But now let the centre of the circle be witheut the triangle L M N, and let it bein the 
point X . And draw thefe right lines L X,M X,and NX . I fay that in this cafe alfo the line Thirdcafes 
A Bis greater then the line LX . For if not, then is it either equall or leffe. F irjt let it bee» 


ZR 
ol a eile a 


guall. Wherefore thefetwo lines AB.and BC are 
equall to thefe two lines MX and X L the one to the 
other, and the bafe A Cis equallto the bafe mL. 
Wherefore (by the 8 of the firft) the angle AB Cis 
equalltothe angle M X L: and by the fame reafon 
alfo the angleG H K is equall to the angle LX DN, 
Wherefore the whole angle MXN is equallto_ 
thefe two angles ABCand.GH.K . But the angles 
ABCandG HK are greater then the angle DEF. 
Wherefore the angle M X Nis greater then the an- ` 
gle D E F: And forafmuch as thefe two lines DE 
and E F are equall to thefe two lines M Xand X N, 
and the bafe D F is equallto the bafe M N,there- 
fore (by the 8.of the fir[t)the angle MXN is equall 
totheangle DEF. And itis proued that itis alfo 


PEIS 


greater : which is impofible . Wherefore the line AB is not equall totheline LX . In like 
fort alfo may we proue, that it is not lefe . Wherfore the line A B is greater then the line L X. 
And againe if unto the plaine fuperficies of the circle be erected perpendicularly from the 
point Xa line X R, whofe [quare is equallta that which the [qaare of the line AB exceedeth 
the [quare of the line L X, and the reft of the confiruction be done in this that was in the for- 


rer cafes, then fhallthe Probleme be finifbed. 


m 4 fay morcouer, that the line ABis not leffethen the line LX . For if it be pofsible, let 4” other demo- 
it beleffe . And unto the line A B, put (by the 2.of the firft) the ine XO equall : and unto i Tee ie 


` 


the line BC pat the line X P equall: And draw a right line from the point 0 to the pei 


at P. B is not leffe thé 
And the line L X, 
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And forafinuch asthe line A B is equall to the line B C,therefore the line X0 is equall to the’ 
dine X P Wherefore the refidue O Lis equallto therefidue M P Wherefore (by the 2.of the - 
fixt) theline L M, is a parallelto the line P O . And the triangle LX M isequiangletothe - 
triangle P XO . Wherefore (bythe 6 ofthe fixt)as’ >> ge in Bee 
the line LX istotheline LM, fois the line X oto 
the line P 0. Wherefore alternately (by the 16 .of the | 
fift) asthe line LX is tothe line XO, fo isthe line 
LM tothe line O P But the line LX is greater ther. 
the line X O . Wherefore alfo the line LM is greater” 


bafe o P, therefore (by the 25. 0f thefirft) theangle > - i 
ABC i greater then theangle O X P . And in like fort if we put the line X Requall to either ` 


ABCandG HK . Wherefore alfothe angle D E Fis greater then the angles AB Cand 
GH K. But itis alfo lefe : whichisimpofable. © on 
T decks But now let vs declare how to finde out the line X R , whofe [quare fiall beequallto that 

efore E bich the fquare of the line a z exceedeth the {quare of the line 1 x. Take the tivo right lines 


This was 
Boies asandix,and let sx bethe greater , and vpn AB. 
affamptout  defcribea femicircle a c », and from the poynt a apply. 
before thet4e into the femicircle aright linea cequalltothe right. -_ 
propofitione linei x: anddrawa right line from thepoynt c tothe ` . 
poynt 3. And 'forafmuch asin the femicircle a c zisan 
angle ae 3 therefore(by the 31.0f. the third )the angle | eae in 
acadsaright angle Wherefore (by the 47.0f thefir). 4... > +B 


J i 


is in power more then the [quarè of the li 


eee 


In 
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In this figure may ye more fully fee the 
conftruction and demonftration of the firit 
cafe of the former 23 .Propofitis, ifye erect . 
perpendicularly the triangle x x N, and vi- 
toit bend the triangle tmx,that the an- 
gles x ofeche may ioyne together in the 
point x. And fofully vnderitanding this’ 
cafe, the other cafes will not be hard to ~ 
conceaue. 


y T hezr. T heoreme. The 24. Propofition. 
i e S EY A a A 
Ifa folide or body be contayned vnder* fixe parallel playne Pana oR 


Juperficieces the oppofite plaine fuperficieces ofthe fame bo= saderh to Euclides propofition this 
m he, . whome I haue follow- 
dy are equall and parallelogrammes. woso nay, PAT of mber 
oY ppofethat this folide body CD HG be contained under os kinde of body mencioned 
Oe A thefe 6 parallel plaine [uperficieces, namely, AC,G F, BG, inthe propofition is a as 
mane! vied. Elen a A j ne lelipipedé according to the diffini 
/ JEB, a I fay that the oppofite {uperficieces tion before geuen thereof. 
ISSS of the fame body, are equal and parallelogrames,it istowete, l 
the two oppofites A C and G F, and the two oppofizes B G 
and C E,and the two oppofites F Band A E tobe eguall, P= 
and al to be parallelogrammes.Forforafmuch as two pa- 
rallel plaine fuperficieces, that is, B G;andC E are dini- 
ded by the plaine fuperficies AC, their common fictions 
are (by the 16. of the elewenth) parallels. Vitherfore- ihe 
line A Bis a parallel tothe line C D: Againe forafmuch 
as two parallel plaine {uperficieces E-B and A E ave deni- 
ded by the plaine fuperficies AC their tommen ‘fections 
are by the {ame propofition paralleli: Wherfore thelyne ¢ 
AD isaparallel tothe line BC. Andit is alfo proned, 
that the line A Bis a parallel tothe line DC. Wherfore - 
the {uperficies AC isa parallelograrzme. In like fort alfo a j 
may we proue, that euery one of thefe fuperficicesC E, G F, BG, F B, and A Eare parallelos ` 
grammes. Draw aright line from the point A,to the point Hand an other ‘from the point D _— 
tothe point F.Aud foralmuch asthe line A Bis proued a parallel tothe line CD, andthe lyne ` Demonftrario 
B H ro the lineC F, therfore thefe two'right lines A B and B H touching the one the other, are ` that the opp F 
parallels tothefe two right lines D Cand C F touching alfo the one the other, and not being ee? ghee 
in one and the felfe fame plaine fuperficies Wherfore (by the 10. of the elenenth) they compre- e a 
hend equall angles. Wherfore the aiigle A B His equall to the angle D C F And forafmuch 
as thefetwo lines A B and B H are* equal tg thefe two lines D CandCF, . ; i 
and the angle 42 H is proved equall to the angle D C Fstherfor (by the 4. of the ned B is equall to DC , becaufe 
he bafe AH is equall to the bafe D F, and the triangle ABH ise- ng age Gis proued a pa 
frf) t afe í q ot fe D F, ana thet LANE LC AASE rallelograme,and by the fame rea- 
guall to the triangle DC F.And forafnuch as (by the ar.of the firft the fon, is BH equall to C F, becaufe 
parallelogramme BG is double to the triangle ABH, and the parallelo- A Jey eps p aLe oe 
gramme E is alfo double tothe triangle DCF, therfore the parallelo-che ic: op eet 
7 ts XX ij. gramme 


Demouftra- 
_tion that the 
oppofite fides 
‘are parallelo- 
grammes, 


- i 
D ¢ a a 


of 
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In this figure may ye more fully fee the 
conftruétion and demonftration ofthe firft 
cafe of the former 23.Propofitid, ifye erect. a 
perpendicularly the triangle x x N, and vn- 
to it bend the triangle 1m g, that the an. . 
gles x ofeche may ioyne together in the 
point r. And fofully vnderitanding this’ 
cafe, the other cafes will not be hard to- 
conceaile. 


y Thezr. Theoreme. The 24. Propofition. 
: 5 * ‘ 
Ifa folide or body be contayned bnder * fixe parallel playne aE e a E 


Juperficieces the oppofite plaine fuperficieces of the fame bo= ,adeth to Euclides propofition this 


lelogran de fixe: whome I haue follow- 
dy are equall and parallelogrammes. ni aihen haus lar 


(enema 


=. h in this. i 
< BOY ppofe that this folide body C D HG he contained under Thiskinde of body meen | 
Cs thefe 6 parallel plaine [uperficieces, namely, A C,G F, BG, inthe propofition is called a Paral- 


; f : ipipedé dingto the difini- 
ACE,F Band AE.Then I fay that the oppofite fuperficieces ee. Coe 


ANSO] of the fame body are equal and parallelogrames,it isto wete, 
the two oppofites A Cand G F, and the two oppofites B G 
and C E,and the two oppofites F Band A E tobe egual, B= 
and al to be parallelogrammes.F or forafmuch as tio pa~ 
rallel plaine fuperficieces, thatis, B G; and C E are deni- 
ded by the plaine fuperficies AC, their common fictions 
are (by the 16. of the eleventh) parallels: Vvherfore the 
line A Bis a parallel to the line C D: Againe forafmuch 
as two parallel plaine fuperficieces E-B and A E are deni- 
ded by the plaine fuperficies AC their čom: o fections 
are by the fame propofition paralleli: Wherfore theline c 
AD isa parallelto the line BC. Andit is aifo proued, 
that the line A Bis a parallel to the line D C. Wherfore ; > 
the [uperficies AC isa parallelogramme. In like fort alfo aá 
may we proue,that enery one of thefe fuperfisicesC E, G F, BG, F B, and A E are parallelo.° 
grammes. Draw aright line from the point A,to the point Hand an other from the VAA _. 
tothe point F Aud forafimuch as the line A Bis prouceda parallel tothe line CD, andrhelype Demonfiratis 
B Hro the lineC E, therfore thefe two right lines AB and BH touching the one the other, are’ pg ies 
parallels to thefe two right lines D C and CF touching alfo the one the other, and not being pores 
in one and the felfe fame plaine [uperficies Wherfore (by the ro. of the elenenth they compre- hed 
hend equallangles. Wherfore the angle AB His equall to the angle D CF. And forafmuch’ 
as thefe two lines A B and B H are* equal tg thefe two lines D Cand C F, j 
andthe angle AB H is proved equall to the angle D C F:iherfore(by the 4.0f the 


gq Demonfiraa 
tion that the 
oppofite fides 
sare parallelo- 
-grammes 


* A Bisequallto DC, becaufe 


i i TEN i the fuperficies A C is proued a pa- 
Ffo the bafe A His equall to the bafeD F, and the triangle ABH ise- aide Paget by leame A 
quall to the triangle D C F And forafmuch as (by the 41.0f the firft)the fon, is BH equall to C F, becanfe 
parallelogramme BG is double to the trianele A BH, and the parallelo- DE TP isproued a p 
f bg a 1 S ~ f _, rallelogramme: therefore the 34.0f 
gramme E is alfo double tothe triangle DC F, therfore the parallelo-the fr is ovr proofe, 
<p, — XX iit. gramme 


of Euclides Elementes, 


y Be 
TE 


In this figure may ye more fully fee the 
conftruđtionand demonftration of the firft 
cafe of the former 23.Propofitid, ifye erect. 
perpendicularly the triangle x x x, and vi- 
to itbend the triangle tmx, that the an. 
gles x ofeche may ioyne together in the 
point x. And fofully vnderitanding this’ 
cafe, the other cafes will not be hard to’: 
conceaue. 


og The 21. T heoreme. The 24.Propofttion. 
Ifa folide or body be contayned bnder * fixe parallel playne an, MO ie calc 


fuperficieces the oppofite plaine fuperficieces of the fame bo a qdetn to Euclides propofition this 


nye egal d lp ee i ; worde fixe: whome L haue follow- 
dy arè equalland parallelogrammes Bete M ad not Zamberts, 


k -M b in this. A : 
KIA ppofe that this folide body CD HG be contained under This kinde of body mencioned 
‘thefe 6 parallel plaine [uperficieces, namely, A C,G F, BG, inthe propofition is called a Paral- 


lelipiped6 according to the diffini- 
tion before geuen thereof. 


gq  Demoufira« 


rallel plaine fuperficieces, that is, B G; and C E are deni- Talen 
ded by the plaine fuperficies AC, their common feios “oppofite fides 
are (by the 16. of the eleuenth) parallels. Wherfore the 3 are parallelo- 
line A Bis a parallel tothe line C D; Againe forafnench fee 


x 
2 


ded by the plaine fuperficies AC their tomm on fections 


D E 
may we proue, that euery one of thefe fuperficices CE,GF,BG,FB,and AE are parallelo..° 
grammes. Draw aright line from the point A,to the point H,and an other fromthe point D` _ 

to the point F Aud forafmuch as the line A B is proued a parallel to the line CD, andthe tyne DeMonfiratio 
B H to the line CF, therfore thefe two'right lines A B and B H touching the one the other, are’ ta Lag 
parallels to thefe two right lines D Cand C F touching alfo the one the other, and not being fie fup We 
in one and the felfe fame plaine fuperficies Wherfore (by the 10. of the elenenth) they compre- it 
hend equall angles Wherfore the angle A B H is equall to the angle D C F And forafmuch’ 

as thefe two lines A B and B H are* equal tg thefe two lines D Cand CF, 


ae Sd * : 
snd thearele 4 Stiri D CF tbh esaf ge faa DC, Set 
frf ) the bafe A H is equall to the bafe D F, and the triangle ABH ise- rallelograme,and by the fame rea- 
guall to the triangle D C F.And forafmuch as (by the 41 of; the firft )the fon, isBH eqnall to C F, becaufe 
parallelogramme B G is double to the triangle ABH, and the parallelo- ii mags Aa = pours a Pee 
gramme C E is alfo double to the triangle DC F, therfore the parallelo-the fre foo, pat ee 


ai XX tif. krarmine 


Confiruttions 


Denauflra- 
tion. 


the fire of the fixct equal the one to the other : and fo alfo 
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gramme B G is equall to the parallelogramme C E.In like fort 
alfo may we proue that the parallelogramme AC is equall to 
the parallelogramme G F and the parallelograme A E tothe 
parallelogramme F B.If therfore a folide or body be contained 
under fixe parallel plaine fuperficieces,the oppofite plaine fuper 
ficieces of the fame body are equal éx parallelogrammes:which 


was required to be demonfirated. 


I haue for the better helpe of young beginners, defcribed 
here an other figure whofe forme ifit bedefcribed vpon pa~. 
ited paper with theletters placed in the fame order that it is 
here,and then ifye cut finely thefe lines A G,D EandC F not 
through the paper, and folde it accordingly, compare it with 
the demonftration,and it will {hake ofall hardenes from it. 


The 22. T heoreme. ‘Ibe 25. Propofition. 


IfaParallelipipeds be cutte of a playne fuperfie 
cies beyng a parallel to the two oppofite playne 
fuperficieces of the fame body: then, as the bafe 


is to the bafe, fo is the one folide to the other 
folide. 


ESN V ppofe that this folide ABC D being contained 
ON Wf ander parallel plaine fuperficieces ( and therfore 
SONG culled a parallelipipedo be cut of the plaine {uper- 
fies V E being a parallel to the two oppofite fuper ficieces of 
the fame body,namely,to the [uperficieces A Rey DH.Thé 
I fay that as the bafe AE FW is tothelafe EHCF,fois 
the folide A B FY to the folide E G C D.Extéd the line. A 
H on either fide,cy put untoy line EH as many equal lines 
as you wil,namely,H M,cy M N: cx likewife unto the line 
A Eput as many equal lines asyou will,namely, a K @ K 
L, cy make perfect thefe parallelogrames L O0,K W,HZ,& 
M S,and likewife make perfect thefe folides or bodies L P, 
KR,D Mand MT. And forafmuch as thefe right lines, 
LK,K A,and AE are equall the one to the other therfore 
thefe parallelogrammes LO, KW, and AF, arealfo (by 


(by the fame jare thefe parallelogrammes K X, K B,and A 
G equall the one to the other. And likewife( by the 24.of the 
clenenth) are the parallelogrammes LY,K P, and A R, e- 
qual for they are oppofite the one to the other « And by the 
fame veafon alfo the parallelogrammes E C,H Z,and MS 
are equall the one tothe other, and the parallelogrammes 
HG,H Land I N are equal the one tothe other. And more 
ouer the parallelogrammes D Hy M 9, and NT are (by 
sive 24.0f the elenenth)equall the one to the other, for they 


of Euclides Elementes.: Fol.338, 


are oppofite : wherefore three plaine fuperficies of the folides LP, RK, and AV arë 

equal to, three plaine fuperficies : but unta eche of thefe three fuperficieces are equall. the 

three oppofite {uperficieces (by the.24.0f the eleweth) Wherfore thee three folides or. bodies L 

P K R; and AV, are equal the one to the other, by the 8. definition. of the elestéth. And by the 
Jame reafon alfo the three folides,ED,D M & M T are eqialthe one to the ather Wherfore, 

how multiple x the bafe L F is,ta the bafe AE, fo multiplex is the falide LF ta the folide A. 

V.And by the fame.reafon alfo how multiplex the bafe N F is to the bafe F H fo multiplex is 
thefolide NV tothe folide HV : fothatif thé bafe LE be equal to the bafe NF the folide 

alfo LY fhall be equall to the folide V N,and if the bafe L F exceede the bafe N F ,the folide 
alfo ÈV fhallexceede the folideV N and if the bafe L F be lefe then the båfe N F,thefolide . |. 
alfo LY fhall be lefe then the folidey N (by the 1. and 14. of the fift.) Now then there are úci 
Jünire magnitudes ,namely,thetwo bales A F and F Hand the two folides or bodies AV and 

V Hof which are take their equerpultiplices, namely the equemultiplices of the bafe A F, e 

of the folide A V or the bafe L E dr the folide LV cr the equemultiplices of the bafe HF ey 

of the folideH V- ave the bafe N F and the folide N VAnd it is proued that if the bafe L F 

excede the bafe N F the folide alfo L V excedeth the folide N Vio if it be equal,it is equal, 

and if it be leffe,itis lefe Wherfore( by the 6 definitio of the fifi Jas the bafe AF isto the bafë 

F H fo js the folide AV to the folide HV If therfore a pavallelipipedon be cut of a playne fi 

perficies being a parallel to the two oppofite playne [uperficieces of the Jame body; then;as thé 
bafeis.tothe bafe fo is the one folide to the other folide: which was required to be proued. 


1 haue for the better 
fight of the coltrudtio & 
dem 6ftration of the for- 
mer 25 .propofitié , here 
fetanother figure,whofe © i 
forme if ye ‘defcribe vp- `- 
pon paited paper,and 
finely cut the three lines 
XI,BS, and TY, not 
through the paper but © ` 
halfe way, and then 
fold it accordingly, and 
compare it with the 
conftruction and demé- 
ftration,you fhall fee 
that it will geue great 
light therinto. = - 


Here Flufas addeth three Corollaries, 
} .. Firft Corollary. 
| IfaPrifme be cutie of a playune faperficies parallelto the oppofite fiperficieces the feftions of the Firs Corolla. 


m fhallbethe onetothe other in that proportion,that the fetions of the bafè arethe oneto the ry. 
other, Fer 


Second Corol- 
ry. 
Thefe falides 


which he 


Speaketh ofen, 
this Corollary 
are of fome 
called fidid 
COHHH Se 


Third Corel- 


bet fe 


- haueto any other {ection that proportion that the fectioiis of the bafes haue, 


pas T he-elenenth Booke ` 

For the feCtionsof the bafes, which bafes(by the 11.definitid of this booke)are parallelogrammes,. 
fhall likewife be parallelogrammes , by the 16. of this booke(whenas the fuperficies which cutteth is 
parallelel to the oppofite fliperficieces)and fhalalfo be equiangle. Wherfore if vnto the bafes(by produ-’ 
cingthe right lines)be added like and equali bafes,as was before fhewed in a parallelipipedon,of thofe 
fettions fhalbe made as many like Prifmesasye will.And fo by the fame reafon,namely, by the comm6 
exceffe,equalitie,or want of the multiplices of the bafes & of the {edtions by the s. definitié of the fifth 
may be proued , that‘euery fection of the’ Plifme ‘multiplyed by any multiplycation whatfoeuer , fliall . 


ne Ua Sem y 


Second Corollary. -> 


 Solidessylzofe two oppofite/uperficieces are poligonet fi gures like equall and paraliels,the other fia. 
perficies, which of nece/fitie are'parallelogrammes;being cutteof a playne fuperficies parallel tothe two, 
eppofite fuperficies ; the fettions of the bafe are the one to the other , as the fections of the folide are the, 
eze ta the other. > . wone Perte 
< Which thing is manifeft, for fuch folides are deuidéd into Prifmes , which haue one cõmon fide; 
namely,the axe or right line , which is drawne by the centers of: the oppofite bafes. Wherefore how: 
many parallelogrames or bafes are fet vpon the oppofite poligonon figures,offo many Prifmes fhal the. 
whole folide be cépofed.For thofe poligonén figares are deuided into fo many like triangles by the 20. 
of the fixth which defcribe Prifmes Which Prifmes being cut by a fupetficiés parallel to the oppofite 
fuperficietes, the fedtids of the bafes fhal(by the former Corollary) be proportional with the {ectids of- 
the Prifmes. Wheréfore by the 1z.0fthe fifth „as the fe&tionsof the oneare thé one to the other, fo are’, 
the fedtions of the whole the one tothe other. a. so JAVA CY ivy (=e we 
Of thefe foltdes there are'infinite kindes,according to the varietie of the oppofite and parallel po- - 
ligonon figures, which poligenon figures doo alter the angles of the paralielogrammes fet vpon them 
according to the diuerfitie of their fituation.But this is no let atall to this corollary , for that which we 
haue proued willalwayes follow. When as the furperficieces which are fet vp6 the oppofite like & equal 
poligononand parallel {uperficieces are alwayes parallelogrammes, 


~~ > Third Corollary. 
Tbe forefayd folides compofed of Prifmes being cutte by a playne fuperficies parallel t the appofite 


feperficieces avethe one tothe other asthe beades or higher partscutreare. — 


For itis proued that they are the one tothe other as the bafes are. Which Gale sfori ca as they q 
are paraliclogrammes,are the one to the other as the right lines are vpon which they are fet by,the firit - 
of che fixth which right lines are the heddes or higher parts of the Prifmes. me T “iy De 


The 4. Probleme. The 26. Propofition. os 


2 


F — : — f , u sili u 
Fpora right lyne genen and at a point init geuen, to mäkeä folide angle. 
equail to a folide angle genen. -Singt (eens 


gil’ ppofe that the right line geuen be A'B, and let the point in it genen B and: 

og Wes the folide or bodily angle geuen be D being contained under thefe fuperfici- 
S jalazgles E D C,E D Fand F D C.I is required upon the right line A B, é 

at the point in it geuen Ato make a folide angle equali tothe folide angle D. 


p 


Couracttone Take in the line D F a point at all aduentures,and let the fame be F. A nd (by the 11. of the 


clewenth ) fra the point F. Draw unto the fuperficies wherin are the lines E D & D Caper- 
pesdicudar line F G,and let is fall upon the laine [uperficies in the point G, & draw aright 
Line frons the point D to the point G. And (by the 23 .of the firft) unto the line A B,and at the 
point Amake vnto the angle E D C an equal angleB AL, and vntothe angle E DG put 
she angle B.A K equal : and by the 2.0f the firft,put the line A K equall to the line D Gand 


ao (by the re. of the elenenth) from the point Kraifevp anto the plaine fuperficies:B AL a 
perpendicular line K Hand put- the line K H equallto the lineG F, and draw aright lyne 


eo | from’ 
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from the point H to the point A Now I [aythat the folide angle Acontained under the fu- | 


pérficiall angles B A L,B A Hand H'A Lis equall to the (olide angle D contained under 
the fuperficiall angles E D C,E DF and ED C: Let the the lines A Band DE be:put e- 
quall,and draw theferight lines HB;BK 3F E,and EG And forafnmch as the line F Gis 
erected perpendicularly to the ground fuperficies therfore by the 2.definition of the glenenth, 
the line FG is alfo erected perpendicularly vo. all the right lines that are in the ground fuper- 
ficies and touche it Wherfore either of thefe angles F G Dand FGE isa right angle, aid 
by the fame reafon alfo eather of the angli AK Aand H K Bisaright angle. And foraf- 
much as thefe two lines K A G AB are eguali to thefe two lines G D Ge D E, the one to the 
other, and they containeequall, | ye a ae) 
angles(by conftruttion). Wher 
fore (by the 4. of the firft) the... 
bafe K Bisequall tothe bafe E `. 
G, and the line K H is equall to 
the line G F, and they coprehéd 
right angles. Wherfore the line: 
B His equall to the line F E ®™ 
Agayne,foralmuch as thefe two: 
lines A K and R H are equal to 
thefe two lines DG and GF, 
and they containc right angles. 
Wherfore  bafe.A H is (by the 
4.0f the firft) equall to the bafe 
D F.And the line AB is equall 
to the line D E.Wherfore thefe | i } 
two lines A B and A H are equali to thefe twalines F D and D E,and the bafe B H is equal 
to the bafe F EWherfore (by the 8.of the first) the angle B A H is equall to the angle EDF. 
And by thé fame reafon aifothe angle HK Lis equall to the angle F'G C. Wherfore if we 
pat ae lines A Land D C equall,and draw thefe right lines K L, H L,G C,and F C: for- 
afmuchas thewholeangle B A-Lis equal to the whole angle E D C,of which the angle B A 
XK ås fuppofed to be equall to the angle E D G, therfore the angleremayning, namely, KA L 
zs equali tothe angle remayning G D C .Andforafrauch asthefe twolines K Aand A L.are 
equalltothefe two lines G D and D Cand they containe eguallangles therefore by the 4. of 
the first; the bafe KL is equallto thebafe GC, andthe line K H isequalitotheline GF, 
wherfore thefetwolines LK and. K'H are equall to thefe two lines. C Gand GF and they ca 
taineright angles. Wherfore the bafe H Lis (by the g.of the first). equal tothe bafe F C.And 
forafmuch as the[etwo lines H Aand A Lare equall tothefe two F D and D C,and the bafe 
H Lisequall tothe bafe F C,therfore)by the 8.of the firft) the angle H AL is equallto the 
angle F D.C,and by conftruction,the angle B A Lis equall tothe angle E D.C. Wherefore 
unto the right line geuen and at the point in it geuen namely, A is made a folide angle equal 
tothe folide angle geuen D : which was required to bedone, .. © > 


In thefe wvefouee ; 
here put,you may Gi 


clearely conceiue the 
mer conftruction and dè 
monftratid, ifye eredt pe 

‘pendicularly vnto the \ 
ground fuperficies the tri- `^ 
angles A L Band DCE, & 
eleuare the triangles A L H 
and DCF that the lynes 
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from the point H to the point A Now I fay thatthe folide angle A contained vnder the fu- 
perficiall angles B AL,B A Hand H'A Lis equall tothe folide angle D contained under 
the fuperficiall angles ED C,ED Fand FDC: Let the the lines.A Band \D E be:put e- 
quall,and draw theferight lines HB;B KF E;and E'G And forafr much asthe line F Gis 
eretted perpendicularly 10 the ground fuperficies therfore by phe 2.definition of the elenenth, 
the line FG is alfo erected perpendicularly toall the right lines that are in the ground fuper- 
ficies and touche t.Wherfore either of theft angles F G Dand F GE isa right angle, and 
by the fame reafon alfo either of the angles HK Aand AR Bisaright angle. And foraf- 
much as thefe two lines K A & AB are equall to thefe two lines G D & D E, the oneto the 
other, and they containeequall, |. > Pb. 

angles(by conflruction). Wher `` ` 
fore (by the 4.. of the firft) UG ee 
bafe KB is equalltothebafe È > 
G, and the line K H is equall to 
the line G F, and they coprehtd 
right angles Wherfore the line- 
B His equall to the line F`E: ~ 
Agayne,foralmuch as thefetwo: 
lines A Kand K H areequal to 
thefetwo lines DG and GF, 
and they containe right angles. 
Wherfore 5 baje A His (by the 
4.of the firft) equall to the bafe 

D F. And the line AB is equall 

to the line D E.Wherfore thefe - % . f 

two lines A B and A H are equall to thefetwolines F D and. D E,and the bafe B His equall 
to the bafe F E.Wherfore (by the 8.of the first) the angle B A H is equall to the angle EDF. 
And by the fame veafon alfothe angle HK Lis equall to the angle F G C.Wherfore if we 
pat ‘hele. lines A Land D C equall and draiv thefe right lines K L, H L,G C,and F C: for- 
afimuchas thewholeangle B A-Lis equall to the whole angle E D C,of which the angle B A 
X is fuppofea to be equall tothe angle E D G; therfore theangleremayning, namely, KAL 
asequall to the angle remayning G D C And forafmuch as thefe twolines K Aand A L'are 
equall to. heje two lines G D and D C,and they containe eguall angles, therefore by the 4. of 
the first, the bafe K L is equallto the bafe-G C, and theline K H is equalltotheline GF, 
wherfore thefetmo lines LK and.K-H are equall to thefe two lines.C.G.and G F,and they cô- 
tainerightangles Wherfore the bafe H Lis (by the gof the first) equal to thebafe F C. And 
foralmuch as thefe two lines H A and A Lare equall to thefe two FD and DC,and the bafe 
A Lis equall tothe bafe F C,therfore)by the 8 of the firft) theangle H AL is equall to the 
angle F.D Cand by conftruction,the angle B A L is equalltotheangle ED C . Wherefore 
vntothe right line genen andat the point in it geuen namely; Ais made a folide angleequal 
tothe folideangle geuen D : which was required to be done. , . A townie: 


Vk Aa 
D 


ie, r ; + 
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In thefe tw 
here put,you may a 
clearely conceiue the 
mer conftrudtion and dì 
monftraus, ifye ere&t pe 
‘pendicularly vnto the 
ground fuperficies the tri- N7 
anglesALBandDCE,& |` 
eleuate the triangles AL H i i 
and DCF that the lynes | ~ * g P E ry 
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Lesa 


much as thefe two lines K AG AB are equall to thefe two lines G D Cy D E, the oneto the 
other, and they contaimeequall, | ><" Ce se 
angles(by confiruction). Wher ~~ ~ even Me 
fore (by the 4. of the firft) Ce ee ie 
bafek Bisequalltothebafé EA 
G, and the line K H is equall to i 
the line G F, and they coprehtd 
right angles:Wherfore the line- 
B His equall to the line F E: = 
Agayne,foralmuch as thefetwo: 
lines AK and K H are equal to 
thefe two lines DG and GF, 


E 
and they containe right angles. m IR \ \ 


a 


Wherfore 5 bafe A H is (by the 
4-0f the firft) equall to the bafe 
D F.And the line AB is equall 
to the line D E.Wherforethefe j i 5 
two lines A B and A H are equall to thefetwolines F D and D E,and the bafe B H is equalt 
to the bafe F E.Wherfore (by the 8 of the first) the angle B A H is equall to the angle EDF. 
And by the fame reafon alfo the angle HK Lisequallto the angle F G C.Wherfore if we 
pat bee lines A Land DC equall,and draw thefe right lines K L, H L,G C,and F C: for- 
afmuchas thewholeangleB A-Lis equall to the whole angle E D C,of which the angle B A 
K ås fuppofed to be equall tothe angle E D G; therfore the angle remayning, namely, KAL 
as equall to the angle remayning G D C.Andforafmmuch asthefe two lines K Aand A L are 
equall. tothefe two lines G D apd D C,and they containe eguall angles therefore by the 4. of 
the fib, the bafe K L isequalltothe bale GC, andthe line K H isequalltothe ine G È, 
wherforethefe two lines LK and K Hare equall tothefetwolinesC Gand GF,and they co 
taineright angles Wherfore the bafe H Lis (by the gof the first) equal to the bafe F C.And 
forafmuch as thefetwo lines H Aand A Lare equal to thefe two F D and D Cand the bafe 
H Lis equall tothe bafe F C,therfore)by the 8.of the firft) the angle H AL isequallto the 
angle F.D Cand by confiruttion,the angle B A Lis equall totheangle EDC. Wherefore 
unto the right line geuen and at the point init geuen namely, A is made.afolide angle equal 
tothe folide angle geuen D : which was required to be done. > ` A N N 
In thefe two figures - i : z. At | 
here put,you may more a. ae 
clearely. conceiue the for- 
mer conftrudtion and de- | 
monftrati6, if ye ered per~ 
‘pendicularly vnto the 
ground fuperficiesthetri- 
angles AL BandDCE,& h 
eleuare the triangles A L H 
and DCF thar the lynes 
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IA and D ofthem may.eyaâly agrée with the lines L Aand’ D'of the triangles erected: For foor- 
dering them aif ye compare the former conftruction and demonftration with them, they will be playne 
yoyo. ) «=. + fg G wT te ee ee 
-. .. Although Euclides deméftration be touching folide angles which are contained only vnder three 
fupericiall angles, that is, whofe bafes are-triangles -yet by it may ye performethe Probleme touching 
folide angles contained ynder {uperficiall angles how many foeuer, that is, haning to. their bafes any 
kinde of Poligonon figures.For éùery Poligonon figure may by the zo. of the fixt,be refolued into like 
tringles. And foalfo fhall the folide angle be deuided into fo many folide arigles'as there be triangles 
in the bafe. Vnto euery oneof which folide angles you may by this propofition defcribe.an equall 
folide angle vpon a line geuen, and at a point in it geuen. And fo at the length the. whole folide angle 


i ‘ 


` after this maner defcribed fhall be equall to the folide angle geuens. ` 
pce ol zu Buus eat Wey i, nN ORY? 


The s. I heoreme. T be 27. Propofition. ‘eal bE 
V pon aright line geuen to defcribe a parallelipipedon like and in like fort fie 
tuate to a parallelipipedon genen. EAEN AA 
Vppofe that the right line geuen be AB „and let the parallelipipedon geuen be 
CD. Itis required upon the right line genen A B-to,defcribe.a parallelipipe- 
don like and in like fort fitwate to the parallelipipedon genen , namely ,toC D. 
¥ nto the right line AB and atthe poynt init A defcribe ( by the 26.of the ele- 


1 Do 


nenth( a folide angle equallto the Solide angleG } Sed let it be contayned under shel? fuperf- 
dallxnglesB AH,HAK, and K AB , fo that let the angle BA Hibe equall to the angle 


E C Fyind the angleB AK to the angle E C Gand moreoner the angle K A H tothe an- 


` \ 


gleG C F.cAnd asthe line EC is to the line C G,fo let the AB be to the line A K (by the 
13. 0f the fixth ) and asthe line GC isto the line C F , fo let the K A be tothe line AH, 
Wherefore of equalitie ( by the 22: of the fifty asthe line EC is to the line CF fois the line 
BA t0 the line A HsMake perfect the parallelogramme B H yand alfo the folide AL . Now 
for that as the line E.C ito the line CG, fois the line B A'to the line AK, therefore the 
ides which contayne the equall angles} namely, the angles E C’G and B'A K are proportio- 
wall:wherefore( by the fir f definitión of the fixth)the parallelogramme G Eis like tothe pa- 
vallelogramme X B. And by the fame reafon the parallelo¢ramme K H is. like to the paralle- 
logramme G F and moreouer the parallelogramme F E to the parallelogramme. HB Wher- 
fore there are three parallelogrammes of the folideC D like to the three parallelogrammes 
of the folide A L . But the three other fides in eche of thefe folides are equall and like to their 
oppofite fides Wherefore the whole folide C D is like to the whole folide A L: Wherfore upon 
the right line genen A B is defcribed the folide A L contayned under parallel playne [uperfi= 
cieces like and in like fort fituate to the folide geu? C D contayned alfo under parallel playne 
JSuperficieces: which was required to be doone. LP inst 


This demonftration is not hard to conceaue by the former figure as itis defcribedin a ae ye 
adi P haue. 
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that imagination of parallelipipedons défcribed ina playne which we before táughtin the diffinition 
ofa cube, Howbeit I haue here for the more eafe of uch asare not yet acquainted with folides , def 


cribed two figures , whofe formes firft defcribe vpon pafted paper with the like letters noted in theni; 
and ther finely cutte the three midle lines of eche figure,and fo fold them accordingly , and that doong 
compare them with the conftruction and demonitration of this 27. propofition , and they will be very 
ealy to conceaue. 


T he 23:T heoremé: T he 28.Propofition. 


Ifa parallelipipeds be cutte by a plaine fuperficies drawne by the diagonall 
lines of thofe playne fuperficieces which are oppofite : that folide is by this 
playne fuperficies cutte into two equall partes. 


JV ppofe that the perallelipipedon 
AB be cutte by the playne fuper- $o ... «4 
ficies C DEF drawne by the dia- a, 
| zonal lines of $ plaine {uperficieces 
which are oppofite,namely, of the fuperficieces F 
C Fand DE. Then I fay that the parallelipi- 
pedon A B is catte inte two equall partes by the 
fiperficies C DEF. For forafmuch as ( by the 
34.0f the firft ) the triangle C G F is equallto 
the triangle C B ¥ and the triangle ADE to 
the triangle DEH, and the parallelograme 
C Ais equall to the parallelogramme B E, for . 
they are oppofite,and the parallelocramme GE 
is alfo equall to the parallelogramme C Hand 
the parallelogramme CE, is the common fection by '[uppofition: Wherfore the prifme contai- 
ned under the two triangles C GF „and D AE, and under the three parallelogrammes 
GE,A C,and C Eis ( by the'8 definition of the eleuenth ) equall tothe prifme contayned 
under the two triangles CFB and DEH and under the three parallelogrammes CH, 
BE, and C E.For they are cotayned under playne fuperficieces equall both in multitude and 
in magnitude . Wherefore the whole parallelipipedon A Bis cutte into two equall partes by 
the playne [uperficies C D E F: which was required to be demonftrated. l 


d 


E A 


YY. A diz- 


Demonftvas 
20M. 


* Looke at the 
end of the de- 
monflration 
whatis vn- 
derftauded by 
ftading lines. 


Tobn Dee his 
figure, 

By this figure 
it appeareth 


why fuck Prif CBDH,C BEK isa paralle- 


mes were cal- 
ked wedges:of 
the very fhape 
of a wedge,as 
as tbe falide 
DEFG A- 
OOc: 


The eleuenth Booke 
A diagonal line is a tight line which in angular figures is drawne 
from one-angle and extendedto bis contrary angle as you fee in the figure 
AB. . 


Defcribe for the better fight of this demonftration a figure ypon patted 
paper like vnto that which you defcribed for-the24. propofition onely altering 
the letters: namely,in fteade of the letter A put the letter F,and in fteade of the 
letter H the letter C : moreouer in fteade of theletterC put the letter H , and 
‘the letter E for the letter D,and the letter A for the letter E,and finally put the 
letter D for the letter F. And your figure thus ordered compare it with the de- 
monftratié, only imagining a fuperficies to paffe through the body by the dia- 
gonali lines C Fand DE. 


q Thez4 A ae = The 20. Propofition. 


Parallelipipedons confifting vpon one and the felfe.fame bafe , and vn= 
der one and the felfe fame altitude whofe * ftanding lines are in the felfe 


fame right lines are equall the one to the other. 


MSS fall upon the bafe,as the lines AF,C D,BH,LM of the folide C M, and the 
lines CBB KA G,and L Na l 

of the folide C.N let bein the: 
felfefanse.vight lines or paral- 
lel ina FN, DK. Then Lfay 
that the folide C M is equall to 
the folide CN. For forafinuch 


as either of thefe fuperficieces 


logransme,therefore( by the 34. 
of the firft ) the line C Bise- 
quall to either of thefe lines D 
H and E K. Wherefore alfo the 
line DH is equall to the line 
EK. Take away EH whichis 


common to them both , where- i i 
fore the refidue namely D E is equall to the refidue M X. Wherfore alfo the triangle D CB 
as equall to the triangle HKB. And the parallelogramme D G is equall to the parallelo- 
gramme H N.And by the fame reafon the triangle A G Fis equall to the triangle MLN, 
and the parallelogramme C F is equall to the parallelogramme B M.But the parallelograme . 
C Gis equall to the parallelogramme BN , by the 24.0f the tenth for they are oppofite the 
one to the other Wherefore the prifme contayned under the two triangles E A G and DCE 
and under the three parrallelogrames A D,D G, and CG is equall to the prifime cotayned 
vander the two triangles MLN and HBK , amd under the three parallelogrames, that is, 
B M,N H,andB N Put that folide common to them both whofe bafe is the parallelagrame 
AB, and the oppofite fide unto the bafe is the fuperficies GEH M. Whereforethe whole pa- 
vallelipipedon C M is equall to the whole parallelipipedon C N: Wherfore parallelipipedons 
confifting upon one and the felfe fame bafe,and under one and the felfe fame altitude whofe 


- flanding lines are in the felfe fame right lines, are equall the one to the other: which was re- 


quired to be demonstrated. 
Although 
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Although this demonftration |. © 

be not hard to a good imaginati- 
on to conceaue by the former fi- 
gure (which yet by M, Dees refor- < 
ming is much better then the figure ` 
of this propofition commonly def- 
cribed in other copyes both greake 
and lattin) :yet for the eafe of thofe 
which are young beginners in thys 
matter of folides , I haue here fetan 
other figure whofe forme if it be 
defcribed vpon patted paper , with 
thelikeletters to euery lineas they, 
behere put,and then ifye finely cut ` 
not thorough butas it were halfe 
way the three lines 1 a,n { G rand 
xHED, & {0 foldeit accordingly, 8¢ 
compare it with the demonftratié, 
it wili geue grear light thereunto. 


Städing lines are called thofe fower right lines of euety parallelipipedon which ioyne together the 
angles of the vpper and nether bafes of the fame body. Which according to the diuerfitie of the angles 
ofthe folides , may either be perpendicular vpon the bafe,or fall obliquely . And forafmuch as in thys 
propofition and in the next propofition following,the folides compared together are {uppofed to haue 
one and the felfe fame bafe , it is manifeft thar the flanding lines are in refpect of the lower bafe in 
the felfe fame parallel lines,‘namely,in the two fides ofthe lower bafe . But becaufe there are put two 
folides vponone and the felfe fame bafejand vnder one and the felfe fame altitude,the two vpper bafes’ 


of the folides may be diuerfly placed.For forafmuch as they are equall and like(by the 24.0f this booke). 


either they may be placed betwene-the felfe fame parallel lines: and thé the ftanding lines are in either 
folide fayd to be in the felfe fame parallel lines,or right lines: namely, when the two fides of eche of the 
vpper bafes are contayned in the felfe fame parallel lines: but contrariwife if thofe two fides‘of the vp- 
per bafes be not contayned in the felfe fame parallel or rightlines neither fhal the ftanding lines which 
are ioyned to thofe fides be fayd to be. in the felfe fame parallel or rightlines . And therefore the ftan- 
of the fides are contayned in the felfe fame right lines: which thing is required in the fuppofitio i 

29,propofition But the ftanding lines are fayd not to bein the felfe Pin right lines’, ate age ote 


two fides of the vpper bafes are contayned in the felf ight line ich thing i 
patie Ate at ay e felfe fame right lines which thing the next propofiti-. 


q Ube 25. Theoreme. — The 30. Propofition. 


Parallelipipedons confifting vpon one and the felfe fame bale, and vnder 
the felfe fame altitude, ‘whofe ftanding lines are not in the Jelfe fame right | 


lines, ave equall the one to the other. 


SW id 7 (ish that thefe T arallelipipedons c m and £ N, do confift upon oie dtd the Self 
RYN [477 bafe, namely, xB, and under one and the felfe fame altitude, whofe flanding 
S lines, namely, the lines a £c D, Hand LM, of the Parallelipipedon c m, and the 


landing lines a G,c 2,3 x and i n, of the Parallelipipedon c n, let not be in the felfe [ame - 


right lines «Then I fay, that the Parallelipipedon.c mis equal to the Parallelipipedon cn. 
Forafmuch as the upper (uperficieces ex & G xof. the former Parallelipipedons, arein one: 


dini lines are fayd to be in the felfe fame right lines,when the fides of the vpper bafes , atthe leat two 


Stading linese 


and the felfe fame fuperficies ( by reafon they are fuppofed to be of one and the felfe fame alti- Conftrntlions 


tude ): Extend the lines + p and wu, till they concurre with the lines so aud K'E { (fuffi- 

ciently both waies extended : for in diners cafes their concurfeis diners) . Let $ p extended 

meete with N G, and cut it in the point x: and with x x in the point p -Let likewife M H 

extended, meetewith n c ( fufficiently produced) in the point o and withx è in the point 

Re And drawe thefe right lines a x, o,c P, and z R. Now (by the 29 of; the ieee sree 

folide c m, whofe bafeis the parallelogramme a c z rand the parallelogramme oppofite vn- 
TT .y 


Ty te 


T be eleuenth Booke ~: 


toitis £ o x m, isequall to thefolide c o,whofebafe is a c s1 and the oppofite fide the 

De “ 2 i 2 
Bones parallelogramme xP r o, for they confifte vpon one and thefelfe fame bafe, namely, vpon 
. #he parallelograme a c 3 1, whofe flanding lines à Fy A Xy LM, L 0, CDC P,B HyNdE R, 


tiom 


+ 


2 Dees figure. 


$ d ! 


are in the felfe fame right lines x v and mR. But the folide c 0, whofe bafe is the paralle- 
logramime a.c. 2.1, and the oppofite [uperficies vuto itis x? R 0, is equall to the folide c x, 
whofe bafe isthe parallelogramime x c s'i, and the oppofite [uperficies unto it is the {uperfi- 
cies GE x Ny for they are-vpon.one and thefelfe fame bafe, namely, a c z 1, and their fean- 
ding lines AGA XC By C PyLN,L 058 K dnd BR, are in the felfe fame right lines N x, 
and vx. Wherefore alfo the folide cm, isequall to the folide cw. Wherefore Parallelipi- 
pedons confisting upon one and the felfe fame bafe,and under the felfe fame altitude, whofe 
Standing lines arenot in the felfe [ame right lines, are equall the one to the other: which 
was required to beproued.-° °°" jini i pe 
This demonftra- 
tion is fomwhat har- 
der then the former © 
to.conceaucby the fix 
gute defcribed inthe . 
‘plaine(and yet before 
M. Dee inuented that 
figure which is placed 
for it, it was much 
hatder)by reafon-one 
folide is contained in 
an other’. And there- 
fore for the cléreér® : 
$ light therof, deferibe 
vp6 patted paper this . 
figure here put with 
the like“ letters’ and” 
er finely cut,\the lines c 
i ~ AG, CB, EG, BL.. 
EPK, ROHM, and 
Folde ic accordingly : 
that euery-line may 
exattly agreewithhis 
correfpondent lyne. 
(which obferuing the | 
letters of euery line: 


Poel inary 
` E 


ete 


of Euclides Elementes. 


ye fhall eafily do ) and fo cépare your figure with 
the demonftration,and it will make it very plaine 
vnto you. 


The 26.0 heoreme. The 3 1.Propofit. 


Parallelipipedons confifting vps 
on equall bafes, and being vnder 
one and the felfe fame altitude, 
are equall the one to the other. 


V ppofe that uppon thefe equall 
bafes A Band CD do confifte 
thefe parallelipipedons A E and 


fame altitude. Thé I fay,that the folide A E 
is equall to the folide C F . First let the flan- 
ding lines, namely,H K,B E,AG,LM,0 P, 
D F,C X, and RS, be erected perpendicular- 
ly tothebafes AB and C D, and let the an- 
gle ALB not be equall to the angleC RD. 
Extend the line CR tothe point T . And 
( by the 23.0f the firft ) upon the right line 
RT , and at the point init R, defcribeun- 


MC F, being under one ey the felf 


YY i). 


tothe 


Two tafesin 
this propofia 
2707, 

The firft cafe. 
Confirntlion. 


HA 


Weare behol- 
ding to M Dee 
Sor snuenting 
this figure, with 
other,which tll 
his reforming 
were as much 
wiifbappen as 
this was,and fo 
both iz the 
Greeke and Lan 
tine copies re~ — 
maine, l 


Demonstra- 
CLO 


The elenenth Booke 


to the angle A LB an equall aneleT RY. 
And ( by the third of the firt) put the 
line RT equall to the line LB, and the 
line RV equall to the line AL. And 
(by the 31<0f the firft) by the point V. draw 
vntothe line RT aparallel line VW : and 
make perfecte the bafe RW, and the folide 
YV. Now forafmuch as thefe two linesT R 
and RV are equall to thefe two lines B Land 
LA, and they containe equall angles,ther- 


fore the parallelogramme RW is equall ana 


like to the parallelogramme AB. Againe, 
forafmuch as the line LB is equall to the 
dine RT, andthe line LM tothe line RS 
(for the lines L M and RS are the altitudes 
of the Parallelipipedons A E and C F which 
altitudes are fuppofed to be equali ) and they 
containe right angles by fuppofition , there- 
fore the parallelogramme RY is equall and 
liketothe. parallelogramme B M . And by 
the fame reafon alfo the parallelogramie 
LG és equall and like to the parallelogranz 


SF. Wherefore three parallelogrammes of 


M s 


Wa 


M 


of Euclides Elemenites.\° Fol.34.3. 


rie 


the folide AE are equall and like to the three parallelogranimes. of the:[alide. LT © Bit 
thefe three parallelogrammes. are equall and like to the three oppofite fides... Wherefore 
the whole Parallelipipedon AE is equall and like to the whole Parallelipipedon ee. 


Extend (by the fecond petition ) thelines D R and WV untill. they-concurre ,.and let ~ 


them conctrve in the point 2 ~ And ( by the 31. of the fie ). by the point Fdrawe-vnto 
the line RQ a parallel line T a, and extend duely the-lines T a and:D.o-vntillthey 
concurre, and let them concurre inthe point * . And make: perfecte the folides. Q Vand 
RI . Now thefolide Q Y, whofe * bafe is the parallelogramme RY, and the oppofite fide 
vato the bafe the parallelogramme 9b, is equall tothe folide TV, whofe bafe ss the paral. 
lelogramme RY, and the oppofitefide visto the bafe the parallelogrammeV Z:For they con- 


fifle upon one and the felfe fame bafesnamely, RY, and are under one and the felfefame al- - 


titude, and their Standing lines, namely; R Q , RV,T a, TWS N, Sd, T band TZ, 
are in the felfe fame right lines, namely, QW, and NZ » But. the folide'Y V ds proned ë- 
quall to the folide AE. Whereforealfo the folide T 9 wequall tothefolide AE -Now 
forafmuch as the parailelogramme RV WT is equall to the parallelogramme: QT (by the 
35.0f the firft) and the parallelogramme AB is equall to the parallelogramme RW : there- 
‘fore the parallelogramme QT 4s. equall-t0 the pardllelogramme A B, and the parallelo- 
gramme C D is equallto the parallelogramime A B (by [uppofition) . Wherefore the paralle- 
logramme C D is equali to the parallelogramme QT . And'there isa certaine other fuper- 
ficies, namely, DT . Wherefore (by the 7.0f the fift) as the bafe CD is to the bafe DT, fo 
isthebafe QT to the bale -D T.. And forafmuchas the whole P arallelipipedon C Tis cut by 
the plaine [uperficies R F which isa parallel to either of the oppofite plaine fuperficieces ther- 
fore as the bale CD is to the bafe DT, fois the folide CE tothe folide RI (by the 2 5.of the 
eleuenth ).. And by the fame reafin-alfo, forafiiuch asthe whole Parallelipipedon 2 I is 
cut by the plaine uperfictes RY which is a parallel to either of the oppofite plaine fuperficieces, 
therefore as the bafe QT isto the bale DT, fois the folide 9 7 tothe folide RI. Butas the 
bafe C Distothe bafe DT, foisthebafe QT tothebale T D Wherefore ( by the 11.0f 
the fift) as the folide C F is to the folide R1, [ois the folide QY to the folide R1 . Wherefore 
either of theft folides C F and 2 Y,haueto the folide R I one and the [ame proportion Wher- 
forethe folide C F is equallto the folide O Y. Buz itis proued that the fohde Q7 is equall 
to the folide AE . Wherefore alfo the folide C F is equall to the folide A E. . 
But now fuppofe that the ~~" = TS “a = A 
lading lines, namely, AG,H K, 
BE LM, CX OPDE and 
RS, be not erected perpendicu- 
larly to the bafes AB and CD. 
Then alfo Lfay, that the folide 
AE isequall tothe folide C F. 
Draw (by the 11.0f the eleneth) 
unto the ground plaine fuperfi- 
cieces A Brand’ C D from thefe 
pointes Kj E,G,M,P, F,X,S, i- 
thefe perpendicular lines K N, L 
ET,GV;MZ,PW,FY,X 9 ; 
and SI. And draw thefe right 
linesNT,NV,ZV,ZT WT, 
W2 I2 ,and IY. Now(by 
hat hich Bath before bene pro.” 
ued in this 32. Propofition). the 


Jsir ra: 
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* Note zow, how. 
the bafe refpec=: 
tinely 1s taken $, 
for fo may alte- 
rats of refpects 
alter the name 
of the Lowndes 
eyther of folides 
or playnes. 
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folide K Z isequall to the folide rm sada $ 
P I, for they confifivpon equall $ 
* There you  * bafes; namely, K M,andPS,.°.  . 
perceane how and are. under one and the felfe > : 
the b ale is di- fame altitude, whofe flanding. > 
Heil) ae dines alfo areerected perpendicu- ` 
fen: as before larly to the bafes.. But the folide 
weaduertifed _ KZ is equall to the folide AE 
Jotic (by the'29.0f the eleuenth):and 
os the folide P Tis (by the fame) e- O 
quall to the folide C F, for`they 
`a confi vppon: one and the felfe > <N 
fame bafe, and are vndervone. o : ; 
cy the felfe fame altitude,whofe > x. on l 
Jiandinig lines are vpon thefelfe ©...» M Q 
fame right lines . Wherefore alfo wee i! , y l 
the folide AE is equall to the folide C F. Wherefore Parallelipipedons confifling ie equall 
bafes and being under one and the felfe fame altitude,are equall the one to the other : which 
was required to be demonfirated. > i. 


The demonftration of the firft cafe of this propofition is very hard to conceaue by the figure def- 
cribed for it in a playne.And yet before M, Dee invented that figure which we haue there placed for it, 
“it was much harder.For both in the Greke and Lattin Excide,itis very ill made,and itis ina maner im- 
ee conceaue-by it the conttrudtion and demonitration thereto appertayning. Wherefore I haue 


ere defcribed other figures, which firftdefcribe vpon paited paper , or {uch like matter and then order 
them in maner following. 


As touching the folide A E in the firft cafe , I neede not to make any new defcription . Foritis 
playne inough to cenceaue as it is there drawne. Although you may for your more eafe of imagination 
defcribe of pafted paper a parallelipipedon hauing his fides equall with the fides of the parallelipipedon 
AE before defcribed and hauing alfo the fixe parallelogrammes thereof (contayned ynder thofe noel 

equiangle 


Wy oi 
KNS MR 


of EuclidesElementes. 34.40 


equiangle with the fixe parallelogrammes of that figure,ech fide and eche angle equall to his correfpon 
dentfide,and to his correfpondent angle. - eee 

But concerning the other folide. When ye haue defcribed thefe three figures vpon pafted pa» 
per: Where note for the proportion of eche line, to make your figure of pafted paper equall. with the fi- 
gure before defcribed vpon the playne;let your lines 6 p,c x, R s,p F, &c. namely;the reft of the ftan- 
ding lines,of thefe figures, be equall to the ftanding lines o P,c x,R s,D F, &c. of that figure . Likewife © 
let thelines o ¢,c R,R D,D 0,8c.namely,the fides which cotayne the bafes of thefe figures be equal to 
the lines o ¢,c RiR D,D 0, &c, namely,to the fids which cétayne the bafes of that figure. Moreouer let 
the lines p x,x 85s FF p,&c.namely,the reft of the lines which cétaine the vpper fuperficieces of thefe 
figures,be equal to thelines e x,x s,s F,r p,&c.namely,to the reft of the lines which cétaine the vpper 
fuperficieces of that figure(to haue defcribed all thofe forefaid lines of thefe figures equa! to all the lines 
of that figure,would haue required much more {pace then here can be fpared: I haue made them equall 
onely to the halues of thofe lines, but by the exainple of thefe ye eo ye will defcribe the like figures 
hauing their lines equall to the whole lines of the figure in the playne,eche line to his correfpondent 
line). When I fay ye haue as before is taught defcribed thefe three figures, cut finely the lines x c, s R, 
£ D of the firft figure and the lines s x,y r,and 1» of the fecond figure: likewife the lines s R,N Q,z vY, 
and y t,of the third figure , and fold thefe figures accordingly , which ye can not chufe but dooif ye 
marke well the lettersofeuery line...) T. n at Taa al bal i r) 


te 
ask 


The three former figures being aft er this fort defcribed,fet them ypon this figure here defcribed 
vpon a playne,as vpõ their bafes,namely,the lines O C,C RRD, D O:RT,T +h, HD, DR:VR,RT; 
T W,W a; V Q, and Q R of thefe three figures vpon the lines correfpondent ynto them in this figure. 
And they fo itanding compare them with the © ee gy cae" olii 
conftniction and demon ftration of the firt cafe, — O 
and they will geue great light vato it-. This alfo DCR 
ye muft notè,that if ye make the lines of the forë a a 
fayd three figures equall to the lines ofthe figure / = 
ofthe plaine defctibed before in the deméftrati- ¢ 
on of the firit cafe:themmuft ye make a new bale - 
for them like vnto this, which is eafy to doo , if 
ye draw a ‘pallelogramme equall and like to the’. 
parallelogramme O C T >, and thécut of from’ 
the fame’ a parallelogramme DR Tif equal’ : 
and in like fortfituate to the parallelogramme lal tail 
DR Trh of that figure: & vpon the line RT defcribe two parallelogrammes, the one equall like , and 
in like fort fituate to the parallelogramme R T Q a of thatfigure, and the other equall, like and in like 
fort fituate to the parallelogramme R TV W of the fame figure . The lines of this, bafe which I haue 


Confira kisi, ’ 


Demos fre- 
iion. 


here put are equalloiely to the hålues of thé lines of that.figuré ithe demonftration. 

As touching the fecond cafe ye neede no new figures , for itis playne to fee by the figures 
reformed by A¢.Dee) defcribed for isle theplans 4 efpecially if, hic kid the Grate a the rane 
of the 29-propofition of this booke, Only that which there ye conceaue to be the bafe, imagine here in 
both the figures of this fecond cafe.to bethe ypper fuperficies éppofite'to-the bale; and that which was 
there fuppofed to be the vpper fuperficies conceaue here to be the bafe . Ye may defcribe them vpon 
patted p apr for yout better fight » taking hede ye note the letters rightly according as the conftruĉtion 
ota ae SS mens Ree ee, i oe ee, a cit l p 

A i m rytai a asia vm : : ‘ . Í 


t Se Re ae. ae 


pee oe N 
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-Flufasdemonttrate 


th this propofition an otherway taking onely the bales, - 
man A or one” of thé folides,and-thatafter this mater, oy St =e 
Take equall bafes(which i wf a 
yetfor the furer ynderftan- 
ding let be ytterly vnlike) ie 
namely,AEBFandADC — 
H,and letone of the fides of 
eche concurre in one & the 
fame rightline AED,& the 
bafes being vpon one and 
the felfe E playńe let 
there be fuppofed tobe fet 
vpon thé parallelipipedons 
vader one & the felfe fame 
altitude. Then I fay thatthe -- 
folide fet vpô the bafe AB is 
equal to the folide fet ypon 
chebafe’A H.'By the poyne 
Edraw yato the line AC a 


$ Leen t, r 
oe woe ome! Lit, +} 
airs iinet as eas k 


Confirnetion. 


Demonftra- 
tion. 
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parallel line EG, which ifit 
fall without the bafe AB, 
produce the right line HC 
to the poynt I’. Now foraf- 
much as A Band A H are pa- 
rallelogrmaes , therefore by 
the 24. of this booke, the 
triangles ACI and EGL 
Shall be equaliter the one to 
the other: and by the 4.of 
the firit,they fhal be equian- 
gle and equall: and by the 
firft definition of the fixth, 
and fourth -Propofition of 
the fame, they fhall be like, 
Wherfore Prifmes ereéted D _E : A 

vppon thofe triangles and `° + . pal ome “ey! 
vnder the fame altitude that the folides AB and A H aze,fhall be equall andlike, by the 8: definition’ 
of this booke. For they are contayned vnder like playne fuperficieces equal] both in multitude and mag 
nitude.Adde the folide fet vpon the bafe A C L E common to them both. Wherefore the folide fet vp- 
pon the bafe A E.G C.is equall to the folide fer vpon the bafe A E LI. And forafmuch as the fuperficie~ 
ces AEB F,and.A D H C are equall (by fuppofition) :-and the part taken away A G is equall to the part’ 
taken away A L : therefore the refidue B I {hall be equall.to the refidue G D . Whereforeas A Gis to 
G D as A Lis to B I (namely, equalis to equalls), But as A G isto G D, {0 is the folide fetvpon A G to 
the folide fet vpon GD by the.25, of this booke, for it is cut by a playne fuperficies fet ypon the line 
G E, which fuperficies is parallel to the oppofite fuperficieces . Wherefore as A Lis to BI, fois the 
folide fet vpon A Lto the folide fet vpon B I . Wherefore ( by the 1.0f the fifth) as the folide fet vpon 
AG ( orvpon AL whichis equall vnto it)is to the folide fet vpon G D,fo is the fame folide fet vpon. 
A Gor AL to the folide fet vpon B I. Wherefore(by thez.part of the 9.0f the fifth)the folides fet ypon- 
G D and B I fhall be equall . Vnto which folides ifye adde equall folides, namely, the folide fet vpon 
A G to the folide fet vpon G D,and the folide fet vpon A L to the folide fet vpon B I:the whole folides 
fet vpon the.bafe A H and vpon the bafe-A B thall be equall. Wherefore Parallelipedonsconfifting vpon 
equall bafes and being vnder one and the felfe fame altitude are equall the one to the other: which was 
required to be proued. ra PE : 
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IT he 27..Lbeoreme. -T he. 32: Propofition. 
a) eee E a acap iiaa or Te mi; zoi yom à p n 
-< Parallelipipedons being vnder one and the Jelfe fame altitude, are in that 
< proportion the one to the other that their bafes are. + 


~~ Obs oe 
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EE ERA 


AV ppofe that thefe parallelipipedons ABandCD beunder one cy the felfe fame 
| altitude.T hen 1 fay that thofe parallelipipedons A B and C D arein that proa 
| portion the one tothe other,that their bafes are,that is,that as the bafe A Eisto 
LSL she bafe C F fois the parallelipipedon A B to the parallelipipedon C D.V pon the 
line F Gdefcribe (by the 45. | p ipri. 
of the first) the parallelo- 
gramme F Hequallto the 
parallelogramme A E and €- 
quiangle with the parallelo- 
gramme C F. Andvpon the 
bafe FH defcribe a paralleli 
pipeds of the felfe fame alti- 
tude that the parallelipipedo 
C D is,e let y fame beG R. 
Now (by the 31. of the ele- Ve, a 
uenth) the parallélipipedon A Bis eqnall to the parallelipipedon G Kfor they confist upon 5 
a si qua 


i 
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guall bafes,namely,A Eand F H,andare under. one and the felfe fame m T And foraf- 


zauch as the parallelipipedon C K is cut by a plaine fuperficies D G; being parallel to either of 


the oppofite plaine fuperficieces, therfore (by the 25. of the elewenth) as the bafe H F is to the 
bafe F C fo is the paralielipipedon G K to parallelipipedon C D : but the bafe H F is equal to 
the bafe A E, and the parallelipipedon G K is proued equall to the parallelipipedon A B. 
Wherfore asthe bafe AE is to the bafe C F fo is the parallelipedon A B, to the parallelipipe. 
don C D Wherfore parallelipipedons being under one and the felfe fame altitude are in that 
proportion the one to the other that their bafes are: which was required to be demonftrated. 


I neede not to putany other figure for the declaration of this demontftration, for it iseafie to fee 
by the figure there deferibed. Howbeit ye may forthe more full fight therof,defcribe folides of pafted 
paper according to the contruction there fet forth, which will not be hard for you to do, ifye remem~ 
ber the defcriptions of fuch bodies before taught, 


„A Corollary added by Fiufas. i 
Equall parallelipipedons cotained under one and the felfe fame altitude hane alfo their bafes equal. 


For if the bafes fhould be vnequall,the parallelipipedons alfo fhould be ynequal by this 32 propolitié. 
end equal parallelipipedons haning equal bafes, hane alfo one and the fife fame altitude. For if 


they fhould haue a greater altitude, they fhould exceede the equall parallelipipedons which hauethe , 


felfe fame altitude: Burif they fhould hauc a leffe they fhould want fo much of thofe felfe fame equal 
parallelipipedons. 


The 28, T heoreme. T he 33.Propofition. 


Like parallelipipedons are in treble proportion the one to the other of that 
in which their fides of like proportion are. _— — 


Tree V ppofe that thefe parallelipipedons A B and C D be like, ¢ let the fides A E ana 
“CF be fides of like proportion. Then I fay, the parallelipipedon A B is unto the 

Ne A parallelipipedon C D in treble proportion of that in which the fide A E is tothe 
SAM fide C F. Extend the right lines A E,G E and H E to the pointes K,L,M. And 


.. (by the 2. of the firft ) unto the 
line C F put the line E K equal, 
and. vnto the line FN put the 
line E L.equall, and moreouer 
unto the line E R put the line E 
Megquall, and make perfect the 
parallelogramme K L, and the 
parallelipipedon K O. Now for- 
afmuch as thefe two lines E K 
and EL are equall to thefe 
two linesC F and E N, but the 
angle KEL is equall to the 
angle CF N ( for the angle 
AEG is equall to the angle 
G F M by reafon that the folides 
ABand CD are like) Wher- 
` fore the parallelocramme K L 
és equall and like to the pa- ` P R 
rallelogramme C N,and by the fame reafon alfo the parallelogramme K M is equalland 
i l w ~ hike 


Conflrnetions 
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like to the parallelogramme C- 
R, and moreouer the parallelo- 
gramme 0 E to the parallelo- 
gramme F D. Wherefore three - 
parallelogrammes of the paralle- 
lipipedon KO are like andequall 
to three parallelogrammes of the 
parallelipipeden C D: but thofe 
three fides are equalland like to 
the three oppofite fides :-wherfore 
the whole parallelipipedon KO 
is equal and like to the whole pa- 
rallelipipedon C D.Make perfect 
the parallelogramme G K . And. | 
upon the bafes GK and KL 7 
enake perfect tothe altitude of ` 
the parallelipipedon A B,the pa- -` F c 
rallelipipedonsEX yr LP.And ` © 
forafmuch as by reafon that the - 
parallelipiped ons A Be C D are like, asthe line A E is tothe line C F, fo is the line E G, to 
the line F N, and theline E H to the line F R. But the line C F is equall to the line E K and 
the line F N to the line E L, and the line F R tothe line E M, therefore asthe line A Eis to 
the line E K fois the line G E tothe line E L, and the line H E tothe line E M (by construc- 
tion). But as the line A E isto the line E K, fois theparallelogramme AG to the A PA 
gramme G K (by the firft of the fixt). Andas the line G Eis tothe line E L, fo isthe paralle- 
logramme G K to the parallelograme K L. And moreouer asthe line H Eis tothelineE M, 
fois the parallelogramme P Eto the parallelogramme K M. Wherefore (by the 11. of the 
fft) asthe parallelogramme AG is to the parallelogramme G K, fois the parallelogramme 
GKto the-parallelogramme. K.L, and the parallelograme P Ete the parallelogramme KM. 
But as tue parallelogramme A Gis to the. parallelogramme GK, fois the parallelipipedon 
A B to the parallellpipedon E X, by the former propofition, and as the parallelogramme GKR ` 
is to the parallelogramine K L, fo by the fame is the parallelipipedon X E to the parallelipipe. 
don P L:and agayne by the fame, as the parallelogramme P E is to the parallelogramme K- 
M, fois the parallelipipedon P L to the parallelipipedon K O Wherfore as the parallelipipedo 
AB is to the parallelipipedon E X, fo is the parallelipipedon E X to theparallelipipedon P L, 
and the parallelipipedon P L to the parallelipipedon K O. But if there be fower magnitudes 
in™ continuall proportion, the firft halbe unto the fourth in treble proportion that it is to the 
fecond (by the ro. definition of the fift). Wherefore the parallelipipedon A B is unto thepa- 
vallelipedon K O in treble proportion that the parallelipipedon A B isto the parallelipipedon 
E X. But asthe parallelipipedon A B is to the parallelipipedo E X, fois the parallelogramme 
A G tothe parallelogramme G K, and the right line AE to the right line E K. Wherefore 
alfo the parallelipipedon A B is te the parallelipipedon K O in treble proportio of that which 
` the line A Ehath tothe line E K. But the parallelipipedon K O'is equall to the parallelipi-~ 
. pedon C D, andthe right line E K to the right line C F. Wherefore the parallelipipedon A B 
és to the parallelipipedon C D in treble proportion that the fide of like proportion namely, A- 
E is to the fide of like proportion namely, to C F. Wherefore like parallelipipedons are in tre. 
bleproportion the one to the other of that in which their fides of like proportion are : which 
was required to be demon|trated. l ; 


Becaule 


of Euclides:Elementes.. < Fol,34.6. 

q Corellary. PE ype Ls 
Hereby it is manifeft that if there be fower right lines in * continual pros 
portion, as the firftis to the fourth, fo fhall the Parallelipipedon defcribed 
of the firft line,be to the Parallelipipedon defcribed of the fecond, both the 
Parallelipipedons being like andin like fort defcribed. For the firk line isto. 
the fourth in treble proportion that it isto the fecond: andit hath before bene ` 


proued that the Parallelipipedon defcribed of the firit, is to the Parallelipipedon 
defcribed of the fecond, in the fame proportion that the firft line is to the fourth: 


a Wy 


Becaufe the one of the figures before, 
defcribed in a plaine, pertayning to the 
demonftration of this 33. Propofition;is 
not altogether fo eafieto a younge begin- 
ner to conceatie, I haue here for the fame 
defcribed an other figure, which if ye firft 
drawe vpon patted paper 5 and afterward 
cut the lines & folde the fides accordingly, 
willagree with the conftruétion & demon- 
{tration of the fayd Propofition. Howbeit .. 
this ye muit note that ye muft curthelines ` > *~ 
OQ & MR onthe contrary fide to that 
which-ye cut the other lines. For the fo~» . 
lides which haue to their bafe the paralle-.. - 
logramme LK are fet on vpward and the 
other downward ‘Ye may ifye thinke good 
_ defcribe after the {ame maner of patted pa- es E 
pera body equallto the folide C D: though Par j e 
that be eafie inough to conceane by thefi=-. 
gure thereof defcribed in tlie plaine. ': 


Sif 
ay 


+ 
wed gasa ot 


O STY 


g Certainemoft-profitable Corollaries, Annotations, T heos 
- remes; and Problemes, with other prattifes, Logistical, and 
Mechanicall, partly vpon this 33.and parthvpon. 
vst casey the 34. gó and other following, . . Siaa. 
added by easter John Dee. 


- Gut Corollary. wi 


1. Hereby it is manifest, that-two right lines may be found, which 
hall bane that’ preportion,the one to the other, that any two like Paralkelipi- 
pedons, and in like fort defcribed,genen,hauethe oneto the other: 


Suppo fe Qand Xto be two like Parallelipipedons, and in like fort deftribed . OF Q take any of 
the three lines, of which itis produced : as namely,R G. Of X; take that tight line ofhis produétion, 
which line is aunfyerable to R G in proportion (which moft aptly, after the Greke name, may be 


AAR], called 


* Note this 
famous Lem- 
ide 


The doubling 
of the Cube, 
* Notes 


* All their 
wayes of exec 
ting the Lem- 
wma are in Ento- 
tins commentda 
rres po Archi- 
medes booke de 
Sphera €F Cy- 
lindro: where 
Archimedes Q- 
feth the fame 


Lewmisa. 


cat 


called Omologall ro R G)& 

let that be T V. By the rr.of 
thefixth, toiR Gand TV, 

Jet the third line in propor- 
tion with them be-founde, 
and Jétthat be. Y.. By the 
fame 11, ofthe fixth,to TV 
and Y, let the thirde’ right 
line be foiid,in the fayd pro. 
portion of TVto¥: & let. ` 
that be Z.1fay nowthatRG |... 
hath that proportion to Z, 
which Q hath to X. For by 
conttruction, we haue fower 
right lines in continual] pro- 
piction,namely,R G,T V,Y, 


ata TheelenenthBooke.  - 


rte ® 


and Z. Wherfore by Exclides 
Corollary, here before, RG 
is to Z,as Q isto X.W Berc- ¥ 


why 


fore we haue fotid two right "ak oO 9 ary Se! p" np 
lines hauing that proportion the one to theother,which any two like Parallelipipedons of like deferip= 
tion,geuen, haue the one to the other : which was required tø bedone, ate ma 


a 
el mth we tal 
t¢ 


Like defeription, which fhall bane that proportion the oueto the other that any two right lines geuen, 
‘ See rs ere d . ah i 


t 


Thus haue T moft briefly brought to your vnderftanding, if (firft ) B were double to. 
A, then what Parallelipipedon foeuer; were defcribed of A,the like Parallelipipedon 
andinlike fort defcribed of C, fhall be double tothe Parallelipipedon defcribed of A. 
And fo likewife (fecondly) ifA were double to B,the Parallelipipedon of D, fhoulde be 
double to the like,of B defcribed, both being like fituated. Wherefore if of A or B,were 
Cubes made, the Cubes of € and. are proucd-double to them as. thatiof Gsto the 
Cube of A : and the Cubegf Ditothe Cube of B jin the fecond cale....*-And fo of any 
propontiomels betwene Aand E yes a ieee sll aie, Ma eileen 

Now alfo do you moft clerely perceaue the Mathematicall occafion, whereby (firit of 
all men ) Hippocrates, to double any Cube genen was tedtethe former Lemma: Betwene 
any two right lines genen ,to finde two other right tines whith {hall be with the two firft lines, in conti 
nuall proportion: After whofe time (many yeares) diuine Pilato, Heron, P hilo, Appollanins, 
Diocles, Pappus Sporus Al enechmuseArchytas Tarentinus (who made the wodden doue to 
flye ) Eratosthenes, N icomedes,with many other (to their immortal] fame and renowme} 
publifhed, * diuers their witty.deuifes, methods, and engines ( which.yet are: extant) 
whereby toexecute thys Probiematicalf Lemma,Butnotwithftanding all the tranailes 
of the forefayd Philofophers and Mathematiciens, yea.and all others doinges and con- 
triuinges(vato this day) about the fayd Lemma,yet there remaineth fufficient matter, 
Mathematically fo to demonftratethe fame that moft exaktly c readily it may alfè be Mechanically 
prattifed : that who focuer shalkachieue that feate,fhallinot be counted a fecond ex, 
A 6. Leer Pet 2 a s A at es, 


Bit Pe <8 oa Gee Eee 
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of Euclides Elementes. 34.9, 


medes, but rather a pereles Mathematicien,and eM athematicorum Princeps. I will fundry 
wayes (in my briefeadditions and afinotations vpon Exciide ) excite you thereto, yea 
and bring before your eyes fundry new wayes,by meinuented : and in this booke fó 
piaced,as matter thereof,to my inuentions appertayning,may gene occafion:Leauing 
the farther, full, & abfolute my concluding of the Lemma, to an other place and time: 
which will,now, more c6pendioufly be done : fo great a part therof, being before hand 
in thys booke publithed. 


q A Corollary added by Flafias. 


Parallelipipedows confifting upon equall bafés,are in proportion the one to the other as their alti- 
tudesare. Forifthofe altitudes be cut by-a plaine fuperficies parallel to the bafes : the fe&ions fhall 
be in proportion the oné to the other as the fections of the bafes cut, by the 2y.0f this booke . Which 
feétions of the bafes are the one to the other in that proportion that their fides or the altitudes of the 


folides are ,by the firlt of the fixt . Wherefore the folides are the one to the other as their altitudes are. 


But if the bafes be vnlike, the felfe fame thing may be proued by thie Corollary of the ay.of this booke, 
which by the 2s.Propofition was proued in like bafes. 


y T'he 29. T heoreme. The 34. Propofition. 


Inequall Parallelipipedons the bafes are reciprokall to their altitudes. 
And Parallelipipedons whofe bafes are reciprokall to their altitudes, are 


equall the one to the other. 


IYOT ofe that thefe Parallelipipedons AB ex C D be equall the ote to the other Then 
a SOF he that the bafes of the Parallelipipedons AB and © D are reciprokall to their 
RONGE altitudes, that is, as the bafe EH is tothe bafe N P, fois the altitude of. the folide 
C D to the altitude of the folide AB . Firft let the flanding lines A,G, E F,L B,H K, of the 
| folide AB, the fading lines CM, NX, 0 D,andP R, of the folide C D be ereétedperpe 
dicularly to the bafes E H & NP. TREI fay that as the bafe EH is to the bafe N P fois the 
line C M tothe line AG.Nowif , = i 
the bafe E H be equal to the bafe , 2 ; 
N Pand the folide A Bis equall 
to the folide C D, wherefore the 
_ line CM is equall to the line 
AG” . For if the bafes E H and 
N P being equall, the altitudes 
A GandC M be not equall, nei- 
ther alfo fhall the folide AB be 
equall to the folide CD, but TE Sar 
they are fuppofed to be equall. oe 
Wherefore the altitude C M is not unequal to the altitude AG . Wherefore it is equall. And 
therefore as the baft E His to the bafe P N, fois the altitude C M to the altitude AG Wher- 
Sore it is manifeft, that the bafes of the Parallelipipedons AB and CD are reciprokall to 
their altitudes . A = 
But now fuppofe that the bafe E H be not equall to the bafe N P But let the bafeE H be 
_the greater . Now the folide AB is equall to the folideC D . Wherefore alfothe altitude € M 
is greater then the altitude AG * . For if not, then againe ave not the folides A B and C D 
equal: but they are by fuppofition equall . Wherefore (by the 2.0f the firft) put vato the line 
AG an equallline CT . And upon the bafe'N P and the altitude being CT , make perfette 
afolide cotained vader parallel plaine fuperficieces and let the fame be C Z. And forafmuch 
i AAY. asthe 


Note what is 
Jet lacking rên 
gusfite to the 
doubling of the 
Cube, 


Tiwetafes in 

the firft part 

of this propoa - 
tion. 

First cafe, 
which alfo 

may betwo 


, Wayese 


F irft Ways 


* This follow 
eth alfo of the 
Corollary ad- 
ded of. Finfsas 
after the 33. 
propofition e 
ee i 


Second way. 


* Thisalfo 


folleweth of 


the former 
Corokarya 


The conwerfe 
of both the 
partes of tbe 
Erf Cafe 


whe 7 
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‘as the folide AB is equallto the folide C D, and there is a certaine other ‘folide,namely,C Z, 
but unto one and the felfe fame magnitude equall magnitudes haue one and the felfe fame 
proportion (by the 7.of the fift ) » Wherefore as the folide A B is to the folide C Z, fois the fù- 
lide CD tothefolideCZ. But ` : 


as the folide AB is tothe Jolide a Sell 
CZ, fo is the bafe EH to the | : Ae 
bafe N PB (by the 32. of the ele- | 


wenth ) : for the folides AB and 
CZ are vader equall ‘altitudes. 
And as the folide C D is tothe 
folide C Z, foisthe bafe MP to 
the bafe PT ,and the line MC to 
theline CT. Wherefore (by the 
r1.of the fft ) asthe bafe E His 
to the bafe N P, fo is the line C M tothe lineCT . But the line CT is equall to the line AG. 
Wherefore(by the 7 of the fift)as the baft E H is to the bafe N P, fo is the altitude C M to the 
altitude A G. Wherfore in thefe-Parallelipipedons AB and C D the bafes are reciprokall to 
their altitudes. 

But nowagaine fuppofe that the bafes of the Parallelipipedons A B and C D be recipro- 
kall to their altitudes, that is, as the bafe E H is to the bafe NP, fo let the altitude of the fo- 
lide C D be tothe altitude of the folide A B. Then I fay, that the folide AB is equall to the 

folideC D . For againe let the flanding lines be erected perpendicularly to their bafes. 

_ And now tf the bafe E H be equall to the bafe N P : but as the bafe EH is to thebafe 
N P, fo is the altitude of the folide C D to the altitude of the folide AB. Wherefore the al- 
titude of the folide C D is equall to the altitude of the folide AB . But Parallelipipedons con- 


Jifting vpon equal bafes and under one and the felfe fame altitude , are (by the 31: of the 


i 


eleuenth ) equall the one to the othér . Wherefore the folide A B is equallto the folide € D. 
But now fuppofe that the bafe E H be not equali to the bafe N P : but let thebafe EH 

be the greater .Wherefore alfo the altitude of the folide C D, that is, the lineC M is greater 

then the altitude of the folide A B, that is, then the line AG . Putagaine (by the 3. of the 


fit ) the line CT equatl to theline AG, and make perfecte the folide CZ. Now for that 


as the bafe E His to the bafe N P, fois the line MC tothe line AG .Buttheline AG ise- 
guallto the line CT . Wherefore as the bafe E H is to the bafe NP, fois the line C M to the 


` fine CT . Butas the bafe EH isto the bafe N P, fo (by the 32. of theelenenth ) is the folide 


A B tothe folide C Z for the folides A B and C Z are under equall altatudes.And as the line 
CM istothe line CT, fo ( by the 1. of the fixt ) isthe bafe MP to the bafe PT, and (by 
the 32.0f the elenenth ) the folide € D to the folideC Z . Wherefore alfo ( by the 11. and 9. 
of thefift ) asthe folide AB is to the folide C Z, fois the folide C D to thefolideC Z.Wher- - 


. fore either of thefe folides AB and C D haue to the folideC Z one and the fame proportion. 


Second cafe.« 


Lon Teute 


Wherefore (by the 7 .of the fifi ) the folide A B is equall to the folideC D : which was requin 
red to be demon sfirated. "* - Å 


But now fuppofe that the Standing lines namely, F E, B L, G A, KH:XN,DO,MC, 
and R P, be not erected perpendicularly to their bafes . And (by the 11.0f the elenenth ) from 
the pointes F, G, B, K:X, M, D, R; draw vntothe plaine fuperficies of the bafes E H and 
NP perpendicular lines and let thofe perpendicular lines light vp the pointes S,T V's 


` Z:W,Ť, d, and Q , and make perfette the Parallelipipedons F Z, and X Q , 1 fay that, 


een in this cafe alfo, if the folides AB and CD be equall, their bafes are reciprokall to 
their altitudes, that is, as the bafe E H is to the bafe N P, fo is the altitude of the folideC D 
to the altitude of the folidé AB. For forafmuch as thefolide AB is equall to- the folide 
eer | CD 
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CD, but the folide AB is equall to 
the folide BT ( by the 20.0f thee- 
leuenth ) for they are upon one an 
the felfe fame bafe, namely, the pas 
vallelogramme K F, and under one 
and the felfe fame altitude, whofe 
standing lines are in the felfe fame 
right lines, namely, HZ AT, and 
LV ES : and the folide C D is by 
the fame reafon equallto the folide 
DT, for they both comfist upon one 
and thefelfe fame bafe, namely, the 
parallelogramme X R, and are vn- 
der one and the felfe fame altitude, 
whofe flanding lines are im the 
felfe fame right lines , namely , | 
P9CY,andohNW. Wherefore the folide 
BT is equall to the folide DY . But inequall 
Parallelipipedons , whofe altitudes are erected D 
perpendicularly to their bafes, their bafes are re- 
ciprokall to their altitudes( by the firft part of this 
Propofition) . Wherefore as the bafe FK is to 
the bafe X R, fo is the altitude of the folide DY 
to the altitude of the folide B T . But the bafe F K 
is equall to the bafe E H, and the bafe X R tothe 
bafe N P . Wherefore as the bafe EH is to the 
bafe NP, fois the altitude of the folide DY to 
the altitude of the folide BT . But the altitudes | 
of the folides DY GBT, and of the folides D C 
& B A are one and the felfe fame . Wherefore as |. 
the bafe E His tothe bafe NP, fois the altitude 
of the folide C D tothe altitude of. the folide AB. 
Wherfore the bafes of the Parallelipipedons AB 5 
andC D are Kae i 6 mice r > y 
Againe fuppofe that the bafes of the Parallelt- m Q A ig fT. } ie 
Oink pee D bereciprokall to their al- pees sy gh ahi 
titudes that is,as the bafe E H is tothe bafe NP fo let the altitude of the folide CD be to the ef 7 efecon 
altitude of the folide A B.T hen 1 fay, that the folide A B is equall to the folide C D.For the : 
farne order of construction remayning, for that as the bafe E Histo the bafe NP, fo isthe 
altitude of the folide C D to the altitude of ris lols AB : but the bafe EH is equall to the 
parallelogramme F K, and the bafe NP tothe parallelogramme X R : wherefore as the bafe 
F K is to the bafe X R, fo is the altitudeof the folide C D to the altitude of the folide A B But 
the altitudes of the folides A Band BT are equall, aud fo alfo are the altitudes of the folides 
D Cand DY Wherefore asthe bafe FK is tothe bafe X R, fois the altitude of the folide 
DY to the altitude of the folide BT . Wherefore the bafes of the Parallelipipedons BT and 
D T are reciprokall to their altitudes . But Parallelipipedons whofe altitudes are erected per- 
pendicularly to their bafes, and whofe bafes are reciprokall to their altitudes, are equall the 
one to the other (by this Propofition ) . Wherefore the folide BT is equallto the folide D T.. 
But the folide BT is equall to the folide B A (by the 29 .0f the elenenth) for they confit vpon 
one and the felfe fame bafe,namely, F K, and are vnder one and the felf fame altitude,whofe 
| . . Adai. fianding 
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= Panding lines are in the felfe fame vight lines. And the folide D Lis equall to thefolide DC, 
PANS for they confiste upon one and the felfe fame bafe, namely, X R, and are, vuder one and the 


aay 


The general 
couclufione 


Confiruction. 


dsy ‘whole fgnare> tt 
‘bafe,let be noted '. 
swith c,q:and fet” 
‘his heith be‘no-, 


Sefe (ame altitude, whofe landing lines are in the felfe fame right lines . Wherefore alfo the 
folide AB is equall to the folideC D . Wherefore in equal Rarallelipipedons, the: bafes: are 


reciprokall to their altitudes . And’ Parallelipipedons whofe bafes are reciprokall with their 
altitudes,are equall the one to the other : which was required to be Pronediscn, ys 0 os 
The demonftration of the firt cafe of this Propofition is eafie to conceaue by the figure asit is defteri- 
bedin the plaine. But ye may for your more full fight defcribe Parallelipipedons of pafted paper, ac- 
cording as the conftruétion teacheth you. ae Ur Bride yer 
And for the fecond cafe, if yereméber well the forme of the figures which you made for the fecond 
cafe of the 3z.Propofition: and defcribe the like for this,taking heede to the letters that ye place them 
like as the coftruction in this cafe requireth,ye fhall moft eafily by them come to the full vnderftanding 
sof the conftruction and demonttration of the faid cafe. i = Ja F 


_ Mlobu Dee his fundry Innentions and Annotacions pery neceffary, 
am here to be added and confidered. K, AL 


4 
AThewemes” © 


If fower right liaes be in comtinuall proportion and vpon the [quare of the firft,as a bafe , be erec- 
zed arettangle parallelipipedon, whofe beith is the fourth line: that reltangle parallelipipedon is equal 
tothe Cube made of the fecond line , Andif upon the fauare of the fourth line, as a bafe be eretted a 
rectangle parallehpipedon , whofe beith isthe firft line , that parallelipipedon is equal ta the Cube 
made of the third line, —a es a W r wa 

Suppofe as, . 
CD, £F,andcK 
to be fower right 
lines in cOtinuall 
proportion :and , 
vpõ the fquare of 
as(whichletbe | 

a 1)asia bafe,let 

be erected a reg- 
tagle parallelipi- 
pedé, hauing his 
heith 1 x, equall 
to ox,the fourth 
line. Andletthat 

araliclipipedon 
be ax.Of the fe- 
‘cond line c plet 
2 Cube be made: 


"a | 


ted by a r’ & let * 
the whole Cube... 
be fignified by c- 
1 fay thata xis 
equalito c r. Let - 
‘the like coftrudi- 
on be for the 
cube of the third 
lines that is,vpon 
the fquars of c'n" 
(which fappofe 
to be cw) leta I 
rectangle paralle- 
lipipedon be e- 


retied 


å 
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rected hauyng his heith n o,equall to a 2 ,the firftline : which parallelipipedon let be noted with ‘c o. 
And -fuppofe the cube of the third.line (£ F )to be z m: whofe-fquarebafe,let be noted by s x ¢ and hys 
heith by xa. I fay now (fecondly) that c o is equalto-z m . For the firit part confider, thata 1 (the 
{quare bafe of A K isto c Q, the fquare bafe of c 1,as a s isto the third line z r,by the #.Corollary of 
the 20. ofthe fixth. Butas ax , is to z r, fo(by alternate proportion) is c D to c n, toc D. The cubes 
roote, is Q the fame cubes heith equall:and to c n is LK (by conftru€ion)equall : wherefore,as a x 
isto'c q,foisa rto IK. The bafes therefore and hei thes of A Kand € t, are reciprocally:in proporti- 
on: wherefore by the fecond part of this 34. propofition, AK and c 1 are equall. For proofé of the fe- 
cond part of my theoreme, I fay, that as a s, c D,E F,ande u,arein continuall proportion forward, 
fo are they backward in continual proportion, as by the fourth ofthe fift may be proued . Wherefore 
now confidering c u to beas firftjand fo 4» to be the fourth: the {quare bafe c w, is to the fquare bafe 
E Ras GH isto c D, by the 2. corollary ofthe 20. of the fixth: But as c-n is to € p, fo is E £ to az, by 
alternate proportion: to the Cubik roote z F,is x m (the heith of the fame Cube z m) equall, Andto 

a gsis the heith x o equall,by conftruction: wherfore as c w is to £ R, fo isr m to N o. Therfore by the 

fecond part of this 3 4. propofition, ¢ o is equall to z m. Iffowre right lines (therefore) bein continu- 
all proportion &c.as in the propofition: which was required to.be demonftrated. 7 se o 


; 7, A Corollary logifticall. Fian! -p 
Of my former T heoremeit followeth: e4ny twonumbers being genen, betvene which tvyo Wwe 
would hane two other numbers, middle, ix continuall proportion : T hat if Wwe multiplythefquare of 
the firft number geuen, by the other genen number (as if it were thefourth):the roote Cubik of that 
ofcome or product, {hall be the fecoid number fought: And farther ; if We multiply the [yisare of the 
other number genen, by the first genen number , the roste Cubike of that ofcome (hall be the thirde 
number fought. ,. Ae + *\ i Jee, o 
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To finde twa 
middie prapor 
tronals be- 
twene two 
numbers geus. 


Note the prae 


tife of app o~ 
ching to pre- 


cienes in Ci- 
„r pleafure. O Mechanical frend be of good comfort, put to thy hand: Labor improbus om- bik pogtes, | 
Krikor eey T ar aR EY 
oni ack ET EM ge ta wt: A Problèmes, rs 1 
Pype aright lined plajn fipe Bits genensto apply arettangle parallelipipeden genen, `; 
© Orwemaythus expreflethefamething, © Fy 0 = 
Vppon aright lined playnefuperficies genen, to erett avettangle parallelipipedon, equal toarec- 
tangle parallelipipedon gener. a. A | 
aD, Se ag as, eet! ate ey iS sea ek 
Suppofe the right lined playne fuipétficies geuen to be s : and the rectangle pardllelipipedon ge- 
imen to be A.M. Vppon s,asą bafe muft a m beapplyed:thatis,a reCtangle parellipipedon muft be ere- 
ted yppon Baat o A TE VA A) salle et ‘te Deel 
asabafe,whi- © a Sh pea la F ete HS 
che fhali bee- `; oe He ve © Fis - i Ad oE ei - ak 
guall to am yy Bora p PPG Gmt h, 
y the lafteof. “<< ii E Se A 
-the fecond, to. |N beet ale ” am. 
the right ly- O X m 
ned figure g , ds i ý ak. 
let an equall- k. 
{quare be -E J5 
mad A hch D * This is the 
fuppofe to be way to apply 
FRXx.*Produce ` any [quare 
one fide of the geuen, toa 
bale ofthe p T A i € Y P E `  dinealjfo gene, 
Suffictenty ex- 


AÂaiij, 


rallelipipedon tendeds ` 
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am , which 
let be ac, 
extended to 
the pointr. 
Let the -o- 
ther fide of 
the fayde. 
bafe , con- 
-curring with 
Ac, beca. 
Asc isto 
FR (the fide 
oi the {quare 
FRx) folet 
the fame r 
x betoaline 
‘cut of from. 
c r fufficiently extended: by the rr.of the fixth : and let that third proportionallline be c r. Let the 
‘rectangle parallelogramme be made perfeét,as‘c D.Itis euident , that c D, is equall to the fquare FR x 
by the 17.0f the fixth:and by conftruétion F x x,isequall to s». Wherfore c v,is equallto s.By the 12. 
of the fixth,as c p,is to a c,fo let a n(the heith- of m Jbeto the right line o.1 fay that a folide perpen- 
dicularly erected vppon the bafe s , havinge the heith of the line o , is equall to the parallefipi pedon a 
M.For.¢ D isto a G,as € r isto ac by the firite of the fixth , and s is proued equall to c p : Wherfore 
by the 7. of the fifth, s isto a 6 as c p isto a c : Butas c r is toa c, fois a N too, byconfttudtion: 
Wherefore s isto a G as a n isto o . So than the bafes s and a G are reciprocally in proportion with 
the heithes a n and o.By this 34 therefore, a folide erećted perpendicularly vppon z as a bafe shauing 
the height 0, is equall to a m. Wherefore vppon a rightlyned playn fuperficiesgeuen , we hane applied 
a retangle parallelipipedon genen: Which was requifite to be donne. 


F 


x 


Š a Ta ; A Probleme 2, 


eA relangle parallelipipedon being genen to make an other equall to it of any heith afegned, 

Suppofe the rectangle parallelipipedon genen to be ay and theheith afsigned to be the right line 
Now muft we make a rectangle parallelipipedon ,equal to a: Whofe heith muft be equall'to s. Ac- 
cording to the manner before vfed;we muit frame our céltruction to a reciprokall proportié betwene 
the bafes and heithes. Which will be done if,as the heith afsigned beareth it felfe in proportion to the 
heith of the parallelipipedon ginen :fo,one of the fides of the bafe of the parallelipipedon giuen, be to 
a fourth line, by the 12.0f the fixth found For that line founde,and the other fide ot the bafe of the ge- 
uten parallelipipedon, con tayne a parallelogramme , which doth ferue for the bafe , (which onely , we 
‘wanted )to vfe with our giuen heith:and fois the Probleme to be executed. 


TWN . ae 
Euclidein the 27-of this eleuenth hath taught, how,ofa right line geué,to defcribe a 
parallepiped6, like, & likewife fituated, toa parallelipipedo geuë : Ihaue alfo added, 
How;to a parallepipedon geuen,an other may be made equall, vppon any right lined 
bafe geuen,or of any heith afsigned:Butifeither Euclide,or any IA before onr time 
(anfwerably to the.25.of the fixth,in playns )had among folids inuented this propofi- 


‘tion: Two unequall and unlike parallelipipedons being genen, to deferibe a parallelipipedon equal to 


the one,and like to the other,we would haue geuen them their deferued praife:and I would 
alfo haue ben right glad to haue ben eafed of my great tranayles and difcoutfes about 


the inuenting thereof, 
Here endel.Dee his additions vppon this 


34. Propofition. 


T'he 30.T heoreme. The 3s.Propofition, - 


> If there be two fuperficiall angles equall,and from the pointes of eao an» 
gles 


of Euclides Elementes. 350, 


Nand let them fall 
inthe fayd playne 
fuperficieces in the 
pointes N and L, 
and drawe aright 
line from the point 
Lto the point A 
and an other from 
the pointe N to the ' 
pointe D. Then E fay that the angle G A L is equall tothe angle M D N. Fro the greater of 
the two lines AG and D M , (which let be AG ) cut of by the 3. of the first the line AH 
equall unto the line D M.And (by the 31. of the firit by the point H,drawe unto the line G 
Laparallelline,and let the fame be H K. Now the line G L ws erected perpendicularly to the 
grounde playne fuperficies B.A L : Wherfore alfo( by the 8. of the elenenth ) the line H K is 
erected perpedicularly to the fame ceva plaing [uperficies B A C.Drawe (by the 12. of the 
frf) fra the pointes K and N vuto the right lines AB,AC,D Fc D E perpedicular right 
Linesand let the fame be K C, N F, K B, N E. And drawe theferight lines H C,C B, MF, 
F E.Now forafmuch as (by the 47. of the firft ) the{quare of the line H Ais equall tothe 
[qares of the lines H K and K A,but unto the [quare of the line K A are equall the {quares 
of the lines K Cand C A:Wherefore the {quare of the linctH A'is equall to the {quares of 
the lines HK, KC and CA. But by the fame vnto the {quares of thelinesH K and 
KC is equall the {quare of the line HC : Whereforethe[quare of the line H Ais equall 
tothe {quares of the lines H C and C A:wherfore the angle HC A is(by the 48. of the firft)a 
right angle. And by the fame reafon alfo the angle M F Dis aright angle. Wherefore 
the angle HC A is equallto the angle MF D.But theangle H A Cis ( by fuppofitio equal 
to the angle M D F Wherfore there are two triangles M D F and H AC haning two an- 
_ gles of the one equall to twoo angles of the other , eche to his corre{pondent angle and one fide 
of the one equall to one fide of the other namely, that fide which fubtendeth one of the equall 
angles, 


DemonSire= 
tion. 
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angles, that isthe fide H Aisequall tothe fide D iM by conftruition. Wherefore the fides 
zemayning are (by the 26 of the first equal tothe fides remayning . Wherefore the fide AC 
és equall to the fide D F Jn like fort may we proue tbat the fide AB is equall to the fide D E, 
of ye drawe aright line from the point H tothe point Band an other from the point M tothe 
point E.F or forafmuch as ag of the line AH is( by the 47. of the firfte)equallto the 
{quaves of the lines AK and KH, and (by the fame ) unto thefquare of the line A K are 
equall the [quares of the limes AB and B K. Wherefore the fquares of the lines AB,BK, 
and K H arcequall to the {quare of the line A H . But unto the {quares of the lines B K and 
KAH is equall the {quare of the line BH (by the 47. of the firft) for the angle HK B is 
aright angle,for that the line H K is erected perpedicularly to the ground playne {uperficiess 
Wherefore the: {quare of the line AH is equall to the {quares of the lines ABand BH. 
Wherefore (by the 48. of the firft) the angle. A B H is aright angle. And bythe fame rea- 
fon the angle D E Mis aright angle. Now the angle B AH is equall to the angle E D M, 
for itis fofuppofed, andthe line A H is equallto the line D M . Wherefore. (by the 26. of 
the firfle) the line A Bis equall tothe line D E. Now forafmuch as the line AC is equall 
to the line D F , and the line AB to the line D E , therefore thefe two lines AC and 
AB arc eqguallto thefetwo lines F Dand D E . But the angle alfo C AB is by {uppofiti- 
on equall to the angle F D E.Wherefore(by the 4.of the firffe ) the bafe B Cis equall to the 
‘bafe E F and the triangle to the triangle and the rest of the angles to the reste of the angles, 
Wherefore the angle AC Bis equallto the angle D F E. And theright angle AC K is equal 
tothe right angle D F N.Wherfore the angle remayning, namely,B C Kis equall to the an. 
kleremayning, namely, to E F N.And by the fame reafo alfo the angle C B K is equal to the 
angle F E N.Wher 


Jore there are two A 
triangles BC K,¢ fi 
E F N,hauing two 


angles of the one 
< a ‘ 
equaito twoangles 


of the other,echeto 7 Li n 
his correfpondent \ ee 
angle, and one fide HNK 
of the one equallto ; i 

G L 


one fide of the o- 


ther, namely , that . -g ~ 
fide that lieth betwene the equall angles , that is the fide B C is equall to the fide E F:Where- 
fore(by the 26. of the first )the fides remaininge are equall to the fides remayning. Wherfore 
the fide C K is equall to the fide F N:but the fide AC is equall to the fide D F . Wherefore 
thefe two fides AC andC K are equallto thefe two fides D fe and FN ,and they contayne 
equall angles: Wherefore (by the 4.of the first ) the bafe A K isequallto the bafe D N. And 
Pral as the line AH is equallto the line D M , therefore the fquare of the line AH is 
equallto the {quare of the ine D M. But vnto the {quare of the line AH are equall the 
fquares of the lines A K and K H (by the 47 of the firft)for the angle A K H ts aright angle. 
And to the {quare of the line D M are equall the {quares of the lines D Nand N M, for the 
angle D N Mis aright angle Wherefore the [quares of the lines A K and K H are equall to 
the fquares of the lines D N and NM: of which two,the [quare of the line AK isequallto 
the [quare of the line D N(for the line A K is proned equallto the line A N) Whereforethe 
refidue namely the fquare of the line K H ts equal to the refidue,namely,to the [quare of the. 
line NM Wherefore the line H K is equall to the line M N . And forafmuch as thefe two 
lines H Aand AK are equalltothefetwolines M D and D N,the one tothe orner ad i 
i " 4 


of Euclides Elementess x Polisi. 

bafe H Kis equallto the bafe M N therfore (bj thé Sof thifrst) the angle H A K is eqnall 
tó the angleM.D.N . If therefore there be two fuperficiall angles 'equall, and fro the pointes 
of thofe angles be.eleuated anhigh right Jines comprehending together with thoferight lines 
which were put at the beginning,equall angles,ech to his corefpondent angle, andif in ech of 
the erected lines be taken a point at all aduentures,and from thofe pointes be. draiven perpen- 
dicular lines to the plaine {uperficieces in which are the angles genen at the beginning, and 
from the pointes which are by the perpendicular lines made in the two plaine [uperficieces bë 
éoyned right lines to thofe angles which were put at the beginning, thoferight lines hall tos 
gether with the lines elenated on high make equall angles: which was required to be proued. . 

Becaufethe figures of the former demonftration arè fond ewhat hard tò conoedue as they ine there. 
drawefi in a plaine,by reafon of the lines that are imagined to be eleuated on high, Thane here fet o= 
ther figures, wherein you mutt e- | : a a 
řeđte perpendicularly to the ground L he Sigh? 
fuperficieces ‘the two triangles 
BHK,and*?EMN and then ele- 
uate the triangles D FM,& ACH, 
in fuch fort that the.angles M and 
H of thefe triangles,may concurre 
with the angles Mand H of the o- 
ther ereéted triangles . And then 
imagining only a line to be drawen 
from the point G oftheline A G to” 
the point L in the ground fuperfi-- ~ 
cies, compare ‘if With the former /~ 
conftruétion & demonftration, and “: 
it will make it yery eafye`tø con- ; 


á 
« 


ceaues bae D a ; bean, SS 
i co adi sal qt r 3 
| ab g Corollary. aon eg ae 


>. Bythis itis manifeft, that if therebe two rettiline- fuperficiall angles ea 
` -quall and ypon thofe angles be elevated on high equall right lines contaye 
ning together with the right lines put at the b: ginning equall angles: pera: 
wounbendicular lines drawen from thofe eleuated lines to the ground plaine fue 
you penpicteces Wherein are.the angles put.at the beginning sare equall the one 
-> n EO the ‘Other. » Forit is manifett; thatthe perpendicular lines HK, &M N > which ate dra 
ES sae ar eny areas ofthe equall cleuated lines A H güd D M, to the ground fuperficieces, are 


Bere Na 
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co a gL he 31. Theoreme. `- The 36.Propofition. < 


~- Uf there be three right lines proportionall: a Parallelipipedon defcribed of | 
_“thofe three right lines, is equall to the:Parallelipipedon defcribed of the 
~ ` middle line, fo thatit confifte of equal fides, and alfo be equiangle to the 
, _forefayd Parallelipipedon. pattem foe ot 


EIA ppofe thar thefe three lines.A,B,C, be proportionall, as Aisto B, fo let B beto Č 
ssi en I fay, that the Parallelipipedon made ofthe lines A,B,C, is equall to the Pa- 
ste rallelipipedon made of the line B, fo that the folide made of the line B confist of ex 


qual 
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bafe H Kis equallto the bafe MAN -therfore (by the 8.of thé frit) the angle H AK is equall 
to the angle MDN . If therefore there be two fuperficiall angles 'equall, and fri the pointes 
of thofe angles heeleuated an high right tines comprehending together with thoferight lines 
which were put at the beginning ,equall angles,ech to his corepondent angle, andif in ech of 
the erected lines be taken a point at all aduentures,and from thofe pointes be. drawen perpen- 
dicilar lines to the plaine {uperficieces in which are the angles genen atthe beginning, and 

rom the pointes which are by the perpendicular lines- made in the two plaine fuperficieces be 
ioyned right lines to thofe angles which were put at the beginning, thofe right lines fhall tos 
gether with the lines eleuated on high make equallangles: which was required to beproued. 


Becaufe the figures of the former demonftration arè foimewhat hard to. conceaue as they are there. 


drawer in a plaine,by reafon of the lines that are imagined to be eleuated on high, Thane here fet o= ` 


ther figures, wherein you mutt e- 
rette perpendicularly to the ground = 
fuperficieces the two triangles 

BHK, and*7EMN, and then ele- p 
uate the triangles DEM,& ACH, | Diss 
in fuch fort that the angleem ~ ` —— 
H of thefe triangles, 

with theangles Mand Hw. | 

ther ereed triangles . And tù. 

imagining only a line to be drawen 


Le ’ =. See. 
from the point G oftheline AG tø “Tk ann 2 xX N 
the point'L in the ground fuperfi-- } y P `N A 
cies, compare HE Wwe thë former A r A 4 B t P 


conftruétion & demonftration, and N F 4 | Å 
itwill make it very eafye to con- a hy 
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i | g Corollary. 


>, Bythis itis manifeft, that if therebe two reétiline fuperficall angles eà. 
> `- quall and vpon thofe angles be elevated on high equall right lines*contays 

ning together with the right lines put at the beginning equall angles: pera 
cw Pengicular lines drawen from thofeelenated lines to the ground plaine fue 
n yaiperficseces wherein are-the angles put.at the beginning are equall the one 
tothe éther..: For itis manifett, thatthe perpendicular lines HK, 8M N, which ate dras 
we n t of theequalleleuated lines AH,andDM sto the ground fuperficieces, are. 
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, ) | Th e 36. Propofition. s : f À 


x 


-- Ifthere be three right lines proportional: a Parallelipipedon deferibed of - 


__ thofe three right lines, isequall to theParallelipipedon defcribed of the 
; ` niddle line, fo that it confifte of equall fides; and alfo be equiangle to the 
,  forefayd Parallelipipedon. ae coat * ow 


Pay 'V ppofe that thefe three lines. A B, C, be proportional as Aisto B,folet B be to Ce 
IGS Then g fay, that the Parallelipipedow made ofthe lines A,B,C, is equall to the Pas 
are rallelipipedon made of the line B, fo that the folide made of the line B confit of ex 


quale 
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bafe HH Kisequatlto the bafe MN therfore (bj the 8.of thé first) the angle H A K is eqnall 
to theangle MDN . if therefore there be two {uperficiall angles equal, and fro the pointes 
of thofeangles beeleuated an high right lines, comprehending together with thoferight line? 
which were put at the beginning,equall angles ech to his corefpondent angle, andif in ech of 
the erected lines. be taken a point at all aduentures,and from thofe pointes be. drawen perpen- 
dicular lines to the plaine {uperficieces in which are the angles geuew ut the beginning, and 
from the pointes which are by the perpendicular lines made in the two plaine [uperficieces bë 
doyned right lines to thofe angles which were put at the beginning, thofe right lines {hall tox 
gether with the lines elenated on high make equallangles: which was required to be proued. 
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Becaufethe figures of the former demonftration até fomewhat hard to conceaue as they are there. 
drawef in a plaine,by reafon of the lines that are imagined to be eleuated on high, I haue here fet o= - 
ther figures, wherein you mutt e- ee a 
reéte perpendicularly to the ground Taks Sue 


fuperficieces ‘the two triangles J cal A 
dae 


BHK, 40d EMN , and then ele- 
uate the triangles DFM,& ACH, 
in fuch fort that the anglee m~ 
H of thefe triangles, 

with theangles Mand He , 
ther ere&ed triangles . And tu. 
imagining only a line to be drawen 


t M x% 
from the point G oftheline A G to” 
the point L in the ground fuperfi- A4 BRA 
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cies, compare “it With the former 
conftruction & demontftration, and 
itwill make it ‘very eafyeto con- . 
ceane. : - 
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+. Bythis itis manifest, that if there be two reétiline foperficiall angles ea 
~ quall, and vpon thofe angles be elenated on high equal right lines‘contaye 
ning together with the right lines put at the b: ginning equal angles: pera. 

oe bendicular lines drawen from thofe elenated lines to the ground plaine fue 
os syujferficreces wherein are.the angles putat the beginning are equall the one 
ana tothe ther. Éorit is manifelt;that the perpendicular lines HK, & M N, which afe dra~ 
DNM aifromthsondes ofthe equallslenated lines A Hs and D M,to the ground fuperficieces, are 
gore, GO A he ie N 
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~-Afthere bethree right lines proportionall: a Parallelipipedon deferibed off < 
thofe three right lines, is equall to theParallelipipedon defcribed of the ~ 
middle line, fo that it confifte of equall fides, and alfo be equiangle.to ther 
forefayd Paraltelipipedon. ` ` jie á ve U 


Sia V ppofe that thefe three lines.:AyB, C, be proportionall, as Aisto B, fo let B beto Č 

fT hen I fay, that the Parallelipipedon made ofthe lines A,B,C, is equall to the Pas 
Æ rallelipipedon made of the line B, fo that the [olide made of the line B confit ofe- 
qual 
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pendiculars 
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gles ouely. 
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quali fides, and be al{o equiangle tothe folide made of the lines A,B,C . Deferibe ( by the 23. 
of the pr ) a folide ger E contained under three ‘fuperficiall angles, that is, DEG, 
GE F, and FE D sand (by the z ofthe firft) put vnto the line.B-ener 

DEG EG EF, all: ye i Ho dt y Pal lahat ig fins pi 
and make perfecte the fo- | . 
lide.E-K : And unto the 

line Alet the line. EM be .. : E 
eguali. And. (by thez6 of vi ox 


Poa "i - 
Ea 


line L M, and at the point 
init L, defcribe vnto the 
folide angle E anequalt fo- i>i |...» 
lide angle, cõtained Under ° "FPS 
thefe plaine {uperficiall an- 
gles NLX, XLM, and 
N LM, and vato the line 
B put the line LX equall, vow 

ec the line L N_to the line AG 3 fr a a 
C.Now for that as the line M, 3 TAD a vod en 
A istothe line B, fois the j ps ae 

line B tothe line C:but the. 
line A is equall to the line 
L M and the line B to ene- 
ry one of thefe lines LX, 
EF,EG, and ED,and 
theline C to the line LN. 
Wherefore as LM is to 


EF, fois D Eto LN: So AE 

then the fides about the e- F 
gualangles MEN Dow 5. 0 ik g 

EF arexeciprokall: Wher- LD. ok , ‘ee S 

the ex halga AD i es 

7s pl to the parallelogramme D F. And fora{imuch as two plaine {uperficiallangles,name- 


h; DEF and NLM. are equal) the one'to' the other and vpon them are erected Upward e- 
quallright lines; LX and EG, comprehending with theright lines. put at the beginning e- 
guall angles the one to the other. Wherefore: perpendicular lines drawen from the pointes 
Xand G tothe plaine fuperficieces wherin are the angles N L M, and D E F, are(by the Co- 
rollary of the former Propofition) equali the one to the other : and thofe perpendiculars are 
the altitudes of the Parallelipipedons È H and E K, by the -definition of the fixt. Wherfore 
the folides L H and E K, are vnder one and the felfe fame altitude. But Parallelipipedons 
cénfipine vpon'équall bafes;and being vndèr one and the felfe fame altitude are (by the 3r. 
of the elewenth) equall the one to theother:. Wherefore the folide LH is equall to the folide 
EK «:Bui,the folideL H is defcribed of thelines A,B,C, and the folide EK is defcribed of 
the line B Wherefore the Parallelipipedon defcribed of the lines..A,B,C, is equall to the Paa 
rallelipipedon made of the line B, which confisteth of equall fides,and is alfo equiangle to the - 
Sore{aid Parallelipipedon. If therfore there be three right lines proportionall,a Parallelipipe- 
Ab defcribed of thofe three right lines is‘equall to the Parallelipipedo defcribed of the middle 
line, fo that it conjist of equali fides, and alfo be equiangle to the forefaid Parallelipipedon: 
which was required to be proncd. >S At £ oy á 
= The 
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The conftru€tion and demonttration of this Propofition, and-of the next Propofition following, 
may eafily be conceaued and vnderftanded by the figures decribed in the plaine belonging to them. 
But ye may for the more full fight of them, defcribe fuch bodies of pafted paper,hauing their fides pro- 
portionall, as is required in the Propofitions. AA 


q New inuentions ( coincident ) added by Master Lobn Dee. ` 
l % A Corollary i Fo 


Hereby it is exident, that if three right lines be proportionall:the Cube produced of the middle 
line, is equall to the rectangle Parallelipipedon wade of thofe three lines. -. 
Fora Cubeisa Parallelipipedon'of equall fides : and alfo 


À rectangled : as We fuppofe the Parallelipi- 
pedon, made of the three lines to be likewife re&tangled. P : 


4 


| A Probleme. 1. 


ef Cube being geuen, to fide three right lines proportionall, in any proportion genen betwene 
ee right lines : of which three lines, the rettangle Parallelipipedon produced, {hall be equall to the 
Cube genen. te, il ; 


t 4 


Suppofe AC to be the 
Cube geuen : whofe roote, 
fuppofeto be AB. Let the 
proportion geuen, be that 
whichis betwene the two" 
right lines D and E} I fay 
‘now; three right Imes are 
to be found,prorortionall, 
in the proportion of Dto E, oe 

-of which; theréétangle Pa- “Wi (LO 
“rallelipipedon ‘produced,, +` 
ydhallbe equallto AC. By . „f. ' 
the 12.0fthe fixtletalinebe opie A e oe l a 
fouàd, which to tA Bi haue PE CE a DA T o fe 

that proportion that D hath 
to E. Let that line be F: and 


by the fame _12. of the fixth, > + - tS : 
Jet an other line be found, is ae! j 
to which, AB, hath that “a H : a3 

proportion that D hath to | r, ~ ne 

E : and let that line found : U a ee ee ey 
be H . Leta rectangle Paral- me 1 « 
Jelipipedon mathematically en a vont "| 


be produced of the three 
right lines F, AB, and H, 
which fuppofe to be K:1 fay 
now, thar F,A B, and H,are 
three right lines found pro- 
portional! in the proporti- 
on ofD to E, of which, the 
re€tangle Parallelipipedon 
K , produced , is equall to 
AC the Cubegeuen . Firft . Sprig a 
itis euident thatF,A B,and go a ee we 
H, are proportional! in the proportion of D to E . For, by conftruétion; as Dis to E, foisFro AB: and 
by conttruction likewife, as D is to E, fo is AB to H . Wherefore Risto AB, and AB isto H,as Dis 
to E . So then itis manifeft, F, A B, and'H, to be proportionall in the proportion of D to E,and ABto 
be the middle line . By my former Corollary,therefore, the rectangle parallelipipedon made'of F,A B, 
_ and H, is equall to the Cnbe made of A B . But A G, is (by fuppofition)the Cube made of A B ¢ and of 
the three lines F, A B, and H, the reCtangle parallelipipedon produced, is K, by conitrudtion : Wher- 
fore, K, is equall to A C : A Cube being geuen, therefore, three right lines are e age in 
7s Bb.j. any 


Dosbling of the 
Cabe cfc. 

* Dessonftratt~ 
on of pofsebsletie 
du the Problem. 


Another argu- 
. ment to comfort 
the fludious. 


Demon trati- 
on of the firft 
part. 


_ which the fide AB is to the fide 
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any proportion geué betwene two right lines;of which three right lines the rectangle parallelipipedon 
Froduced, is equal to the Cube geuen . Which ought to be done.» > rire 


a i ge ae 4 ne Me By 
“Oe ute Cet baa Ta ady rh. Hae oe G RAR Diar RA 
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ef reétangle Parallelipipedon being genen, to finde three right lines proportional : of the which, 
the rectangle Parallelipipedon produced, 1s equall to the reckangle Parallelipipedon genen. 
f yen Ay OF, 

Liften to this new deuife, you couragious Mathematiciens : confider, how nere this crepeth to 
the famous Probleme of doubling the Cube . What hope may (in maner)any young beginner céceiue; 
by one meanés or other,at one time or Other, to execute this Probleme? * ‘Seing toa Cube may in- 
finitely infimite Parallelipipedons be found-equall : alt which’ Parallelipipedons hall be produced of 
three right lines proportional, by the former Probleme : but to any rectangle Parallelipipedon geuen, 
Someone Cube is.cquall :,asis eafie to demonttrate.:. We can not doubt, but ynto our rectangle Paral- 
Jelipipedon geuen, many other reCtangle Pafallelpipedons are alfo-equall, hauing their three lines of 
produétion,proportionall. In the former Probleme, infinitely infinite Parallelipipedons may be found 
of three preportionall lines produced, equall to che Cube geuen : itis to wete, the,three lines to be of 
all proportions, that a man can deuife betwené two right lines : and here any one will ferue : where 
alfo is infinite varietie : though all of one quantitie : as before in the Cube . I leaue as now, with thys 
markehere fet, vpto fhoote at..Hitit who can. l adon eiri Qe pl ee 
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T'he 37. Propofition. 


g T'he 32. Theoreme. À 
If there be fower right lines proportionall : the Parallelipipedons defcrie 
bed of thofe lines being like and in like fort defcribed, fhall be proportio- 
nall. And if the Parallelipipedons decribed of them „being like and in like 

ne. fort defcribed be proportionall: thofe right lines alfo fhall be proportionall. ° 


ù 
ee mn 


TAT ppofe that thefe fower right lines AB, CD, EF, and GH, be proportionall, 
Jf, as ABistoC D, folet E F beto GH, and upon the lines A B,C D, EF, and 
|G H, defcribe thefe Parallelipipedons K A, LC, M E, and N G, being like and 
Asd in like fort defcribed . Them I fay, that as the folide K A isto the folide LC, fè 
is the folide M E to the folide 14) 8D eer ; 
N G. For forafmuch as the Paz p A, 

rallelipipedon K A is like to the i i Fi aei 
Parallelipipedon LC: therfore 
(by the 33.0f the elenenth ) the 
folide K Ais to the folide LC 
in treble proportion of that 


CD: and by the fame reafon 
the Parallelipipedon M E is to. 
the Parrallelipipedon NG in 
treble proportion of that which 

the fide EF is tothe fide G H.--~ 
Wherfore(by the r1.0f the fift) 

as the Parallelipipedon K A i 
‘tothe Parallelipipedon LCF foin. 
és the Parallelipipedon M E to vim 
the Parallelipipedon NGe es... ee Bab ne oh 

hoe Bit now -[uppaft,, atasi oq) vd er RM) WIN Lt he Die Meee r 
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I fayzthat asthe right line AB isto therightline C.D, fo isthe right line-E-Fto-theright y i prr 


Ps 


Lhe 33. Eheoremes o T he 38Propofition. 


Jfa plaine Juperficies be, erected perpendicularly toa plaine fuperficies, 
and from a point taken in one of the plaine fuperficieces be drawen to the 
other plaine fuperficies a perpendicular line: that perpendicular line fhal 

. fall ypon the common fection of thofe plaine [uperficieces. Tk te 

= Yp pole that the plaine fuperficies CD beeretted perpedicularly to.the plaine fuperfi- 

EN i cies A B, and let their common fection be theline D A : and-in the {uperficies.C D 

meiitake a point at all aduentures;andlet the fame be E Then 1 [ay,that'aperpendicn= - 

Al take ap luenturesandlet tbefame be E Then 1 fay, that a perpendicus 

lar line drawen from the point E tothe or a T l d 

plaine [uperficies A B, fhallfall vpon he ir S ! ie Nod a Lon 

right line D4. For if not,then let it fall -i eee Ge ids (me 
withoutthe line D A, as the live EB. 


doth, and let it fall upon the plaine fuz; Demon fra- 
perficies AB in the point F. And (by tion leading to 
the 12-o0f the firft') from the pot F \ sn empofsibis 
draw vnto the line D A, being inthe tite = 


fiperficies. AB aperpendicular line, F- 
G, which line alfo is erected perpendicu- 
larly to the plaine {uperficies C D: by the 
third diffinitio: by reafon we prefuppofe 
C D and AB to be perpendicularly erec- 
ted ech to other. Draw aright line from—- 
the point E tothe point G . And foraf-—, ] l 
much astheline F G is erected perpendi- P haa 
cularly tothe plaine fuperficiesC D; and- i 


the line E.G toucheth it being in the fuperficies C D. Wherefore the angle F G Eis ( by the z, 
definition of the elewenth) aright angle. But the line E F is alfo evetted perpedicularly tothe 

uperficies AB : wherefore the angle E F G is aright angle. Now therefore two angles of the 
triangle E F G, are eguali to two right angles : which (by the 17. of the firft) is impofeble- 
Wherfore aperpendicular line drawen fro the point Eto the [uperficies A B,falleth not witha 
out the line D'A: Wherefore it falleth opon the line DA : which was required to be proued. 


th “4 q Note. -F i eon 
Campane maketh this as a Corollary following vpon the 13: and very well, with {mall 
‘ayde of other Propofitions,he proneth it:whofe demonftratié there ,F/ufas hath inthis 
place, and none other:though he fayth that Campane of fuch a Propofitió asof Exclides, 
maketh no mention, i A i 
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a) hale atu © oolitgu te 8 
In this igure yemay more fully fee the former Propofi=,‘ a 
tionand demonttration ifye erete perpendicularly ynto. in- . `- 
the ground plaine fuperficies AB the fuperficies CD, and ` 
imagine a line to be extended from the point Eto thepoint ` | 
B,initede whereof ye may extend ifye willa thred,  ; ~. =. 
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Osa À 


q The 34. Theoreme.. > ok hesg Propofition. 


if the oppofite fides. of a Parallelipipedon be denided- into two equall 

partes , and by their common feétions be extended plaine [uperficieces: the - 

comm fection of thofe plaine fuperficieces> and the diameter of the Paral- 
lelipipedoi {hall deuide the one.the other into two equall. partes. ` 

. 

A 


V ppofe that AF beaPavallelivipedon; and lerthe oppofite fides thereof C F and 
A A H be deuided into two equall partes in the pointes K,L,M,N, and likewwife let 
KS >the oppofite fides A D and GF be denided into two. equallpartes in the pointes 

OE X;P,0,R,and by thofefections extend thefetwo plaine  fuperficieces K N ey X R, 
and let the common fection of thofe plaise fuperficieces be the line ¥ S, and let the diagonall 
line of the folide AB be the line D gh te oS are. ras, 


and. D G dodenide the one theo- \ 
ther into twoequall partes,that is, 
that the line VT is equall tothe 


DVWE,BS,and S G. Now for- 
afmuch as the line D X is a parallel — 
to the line O E,therfore(bythe29. 
of the first) the angles DX V and 
V OE being alternate angles,are 
equall the one tothe ether ._ And 
forafmuch asthe lineDXisequal s 
to.theline O E, and the line XV to 
the line V O, and they comprehend © 
equallangles : Wherefore the bafe 
D Vis equall to the bale WE (byè. 
the qof the firft)-and thetriangle. | - 
DXV is equall to the triangle... 
¥ OE; andthe reft of the angles to. \ e a ta wi 
thereft. of: thé angles Wherefore the angle XV D is equall to the angle OVE . Wherefore 
DV Eis one right line, aud by the famereafon B.S G is alfo one right line, and the line BS 
as equall to the line 8G. And forafmuch as the line C A is equall to the line D B,and is va- 
to it a parallel, but the line C A is equall to the line G E, and is unto it alfo a parallel : wher- 
forel by the firf common fentence) theline D Bis equall to the line G E, & is alfoa parallel 
wate it » but theright lines D E and BG doivyne thefe parallel lines together. : Wherefore 
by the 33:0f the firft the line D Eis a parallel unto the line B G.And in either of thefe lines 
; UCN > are 
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are taken pointes at all aduentures, namely, D,V,G,S, anda right line is drawen from the 
point D tothe point G, and an other from the point V to the point S . Wherefore (by the 7.0f 
the elenenth) the lines D G and F S are in one and the felfe fame plaine [uperficies . And for- 
afmuch as the line D E 1s a parallel to the line B G, therefore (by the 24.0f the firft) the an- 
Gl EDT isequallto the angle BGT, for they are alternate angles, and likewife the angle 
DT Vis equall to the angle GTS. Now then there aretwo triangles, that is, DT Vand 
GT S, haning two angles of the one equall to two angles of the other, and one fide of the one 

 equall to one fide of the other, namely, the fide which fubtendeth the equall angles that is ,the 
fide DV tothe fide GS, for they are the halfes of the lines D E and B G; Wherefore the fides 
remayning are equall to the fides remayning.Wherfore the line D T is equall to the line T G, 
andthelineVT tothe lineT S. If therefore the oppofite fides of a Parallelipipedon be de- 
uided into two equall partes, and by their fections be extended plaine fuperficteces, the com- 
mon {ection of thofe plaine [uperficieces and the diameter of the Parallelipipedon, do deuide 
the one the other into two equall partes: which was required to be demonftrated. 


A Corollary added by Flafas, 


+ 


Enery playne fuperficies extended by the center of a parallelipipedon, dinideth that folide into ~ 
two equall partes .and fò doth not any other playne fuperficies not extended by the center. 


For euery playne extended by the center,cutteth the diameter of the parallelipipedon in the cen- 
ter into two equall partes. For itis proued, thar playne fuperficieces which cutte the folide into two 
equall partes,do cutthedimetientinto two equall partes in the center. Wherefore all the lines drawen 
by the center in that playne fuperficies fhall make angles with the dimétient..And forafmuch as the di- 
ameter falleth vpon the parallel right lines of the folide, which defcribe the oppofite fides of the fayde 
folide, or vpon the parallel playne fuperficieces of the folide, which make angels at the endes ofthe © 
diameter: the triangles contayned ynder the diameter, and the right line extended in that playne by 
the center, and the right line, which-being drawen in the oppofite fuperficieces of the folide,ioyneth, 
together the endes of the forefayde right lines, namely, the ende of the diameter, and the ende of the 
line drawen by the center in the fuperficies extended by the center, fhallalwayes be equall, and equi- 
angle, by the 26. of the firft. For the oppofite right lines drawen by the oppofite playne fuperficieces of 
the folide do make equall angles with the diameter, forafmuch as.they are parallel lines, by the 14. of, 
this booke. But the angles at the céter are equall, by the 15. ofthe firft, for they are head angles: & one 
fide is equall to one fide, namely, halfe the dimetient. Wherefore the triangles contayned vnder e- 
uery right line drawen bythe center of the parallelipipedon in the fuperficies, which is extended alfo 
by the fayd center, and the diameter thereof, whofe endes are the angles of the folide,are equall ,equi= 
later ,&¢ equiangle( by the 26. of the firit). W herfore it followeth that the playne fuperficies which cut- 
teth the parallelipipedon; doth make the partes of the bafes on the oppofite fide,equall,and equiangle, 
and therefore like and'équall both in multitude,and in magnitude: wherefore the two. folide fections 
of that folide,fhalbe equal and like;by,the 8. diffinition of this booke . And now that no other playne 
fuperficies befides that which is extended by the center;deuideth the arallelipipedon into two.equall 
partes, itis manifeft: if ynto the playne fuperficies which is not extended by the center, we extend by 
the center‘ parallel playne fuperfitiés (by the Corollary of the 1s. of this booke). For forafmuch as 
cia air is extended by the center,doth denide the parallelipiped6 into two equall parts: 
itis manifeit, that the other playne fuperficies (which isa parallel to the fuperficies which deuideth 
the folide into two equiall partes) isin one of the equall partes of thefolide : wherefore feing that the 
whole is euer greater then his partes, it muft nedes be that one of thefe fe@ionsis leffe then the halfe 
of the folide, and therefore the other is greater. l 

For the better vnderftanding of this former propofition,& alfo of this Corollary added by Flues, it 
fhalbe very nedefull for.you to defcribe ofpafted paper or fuch like mattera parallelipipedé or a Cube, 
and to deuide all the parallelogrames therofinto two equall parts, by drawing by the céters of the fayd 
parallelogrammes (which centers are the poynts made by the cutting of diagonall lines drawen fr6 the 
oppofite angles of the fayd-parallelogrames) lines parallels to the fides of the parallelogrames:as in the 
former figure de{cribed in a plaine ye may fee,are the fixe parallelogrames D E,E H,H A,A D, DH,and 
C G, whom thefe parallellines drawen by the céters of the fayd parallelogrames, namely, X O, O R, 
PR, and P X, do deuide into two equall parts: by which fower lines ye mutt imagine a playne fuperfi- 
cies to be extended, allo thefe parallel lynes K L, LN, N M, and M K, by which fower lines likewife ye 
muft imagine a playne fuperficies to be extended ye: may ifye will put within your body made thus of 
pated paper,two fuperficieces made alfo of the fayd:paper,hauing to their limites lines equall to the 

orefayde parallel lines: which fuperficieces muft alfo be desided into two equall partes by parallel 
BBD... lines 
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in this figure yemay more fully fee the former Propofi-,"\ +, 
tion and demonftration ifye erete perpendicularly ynto. +. 
the ground plaine fuperficies AB the fuperficies CD, and ` 
imagine a line to be extended from the point Eto the point ` 
Bin itede whereof yemay extend ifye willa thred, ^; 
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ori plaie Juperficieces bethe line F 8, and let the diagonall 


D 4 


D GT hen I fay,that the lines V S 
and. D G dodeuide the one theo- \ 
ther into two equall partes,that is, 
that the line VT is equall to the 


DY, E, BS, and S G. Now for- 
afmuch as the line D X is a parallel 
to the line O E,therfore(by the 29. 
of the firt) the angles D XV and 
V OF being alternate angles, are 
equall the one tothe ether . And 
forafmuch asthe line D Xisequall s 
totheline OE, and the line XV to | 
the line VO, and they comprehend ~ 
equallangles + Wherefore the bafe j 
D Feisequall to the bafe VE (bp) > 
the pof thefirf andthe triangles. ` 
D:XV 'is-equall to the triangle 
E OE; andthe reft of the. angles to i. ob k 
the reft of the angles Wherefore the angele XY D is equall tothe angle OVE . Wherefore 
DV Eis onevight line, aud by the fame reafon B8 G 1s alfo one right line, ana the line BS 
és equallto the line SG. And forafmuch as the line C A is equall to the line D B,andis va- 
10 it a parallel, but the line C Ais equall to the line G E, and is vato it alfo a parallel : wher- 
forel by the fir? common {entence) theline D Bis equall to the line G E, @ isalfoa parallel 
svatoit : but theright lines D E and BG do wyne thefe parallel lines together.: Wherefor e 
{bythe 33-0f the firft)the line D E isa parallel vinto the line B G.And in either of thefe lines 
i di are 
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GHK, wherefore the parallelor, 0. : 


The elenenth Booke « 
‘lines drawen by their centers, and muft cut the one the other by.thefe parallel lines And forthe dia. 
meter of this body, extéd a thred from oneangle in the bafe of the folide to his.oppofite.angle, which 
‘thall paffe by the center of the parallelipipedon, as doth the line D G in the figure before defcribed in 
the playne. And draw in the bafeand the oppofite fuperficies vnto it, Diagonal’ lmes,from the angles 
from which is extended the diameter of the folide: as in the former defcription are the lines B G and 
DE. And when you haue thus defcribed this body, compare it with the former demonttration, and it 
will make it very playne vnto you, fo your letters agrée with thelétters of the figure defcribed in the 
booke. And this defcription will playnely fet forth ynto you the corollary following that propofition. 
For where as to the vnderftanding of the demonttration of the propofition the fuperficieces put 
within the body were extended by-paralleNynes drawen by the céters of the bafes of the parallelipipe- 
don: to the vnderftanding ofthe fayd Corollary, ye may extende a fuperficies by any otlier lines dra- 
wen in the fayd bafes,fo that yet it paffe through the middeft of the thred, whichis fuppofed to be the 
‘centeroftheparallelipipedon. ` , m ah a 
_ Thess, Theoveme. ` The 40. Propofition. -~ 
If there be two Přifmes onder equall altitudes, & the one hane to his baje 
‘a parallelogramme, and the other a trianglezand if the parallelogramme 
be double to the triangle: thofe Prifmes are equall the one to the other. 
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Vppojethat thefe two Prifmes ABCDEF, GHK MON, be vader equall 
altitudes, dvd let the one haue to his baje the parallelogramme AC, and the o- 
‘\ther-the triangle G H K, and let the parallelogramme A C.be double to the tri- 
SG) angle G H Kx Theal fay, that the Prif ABG D E F isequall to the Prifine 
C H ROR “Oi akc ay ee ages Ot. f 4 


the Parallel pedons A YEGO 3 2 í J z ay bag t p f p i (i: 
Aud ranh as the parallelo- DA. 


angle GHK , but thë parallelo-.|. D 
gramme GH is alfa (by the ar. 
of thefirst) double to thé trianele ‘ 
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gramme AC asequall tothe pax iis es athe - a “Le ei = P < Me > oS oe 
vallelogramme GH < But Parallelipipedons confifting upon equall bafes dnd under one and 
vhe Pee leo altitude, are equall the one tothe other (by the 31.0f the elenenth) . Wherefore 
the folide A X is equall to the folide 6:0.. But the halfe of thefolide AX is the Prifme AB: 
CDE F, and the halfe of the folide G Ois the Prifme GH K MON .Wherfore the Prifme 
ABCD EF isequalltathe Prifme GAK MON. If therefore there be twa Prifmes vn- 
der equall altitudes, andthe one hane to his bafe aparallelo gramme, er the other a triangle; 
and if the parallelogramme be double to the triangle : thofe Prifmesareequall the one to the 
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other which was required to be proved. i; ei Al 
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This Propofition and the demonftration thereof are not hard-to conceaue by the former figures: 
but ye may for your fuller ynderftanding of thé take two equall Parallelipipedons equilater and equi 
angle the one to the other defcribed of paited paper or fuchlike matter,and inthe bafe’of the one Pa- 
raliclipipedon draw a diagonall line, and draw an other diagonalliine in the vpper fuperficies oppofire 
vato the faid diagonal line drawen in the bafe , And in one of the parallelogram mes which are fet vp- 
on the bafe of the other Parallelipipedon draw a diagonall linesand drawe an other diagonall line in 
the paraliclogramme oppofite t the fame . For fo if ye extend plaine fuperficieces by thofe diagonall 
lines there will be made two Prifmesin ech body . Ye muft take heede that ye put for'the bafes of eche 
of thefe Parallelipipedons equal parallelogrimes . And then note thé with letters according to the ler- 
ters of the figures before deferibed in the plaine. And cépare thé with the défi onftration,and they will 
make both it and the Propofition very clerc vnto you: They willalfo geuegteat light to the Corollary 
following added by Fluff. Dee G eu: eee) he A = e 
m Y 
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‘By this and the former propofitions xt is manifef rhatPrifnes and [olides* contayned vader two 


poligonon figures equall,like.and parallels, and the reft parallelogrammes:may be cdmmpared the one to 
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"For forafmuch as (by this propofition and by the fecond Casollary ofthe zy. ofthis booke) itis 
manifeft, that every parallelipipedon may be refolued into.two like; and equal Prifmes,of one and the 
fame altitude, whole bafe fhalbe oneand the felfe fame with the, bafe of the parallelipipedon; or the 
halfe thereof, which Prifmes alfo fhalbe contayned vnder the felfe fame fides with the parallelipipedd, 
the fayde fides beyng alfo fides of Jike proportion: I fay that Prifmes may be compared together after 
the like maner that their Parallelipipedonsare.For.if we, would deuide a Prifme like vato his folie by 
the 25.0f this booke,ye Anal Sage a the Corollaryes of the 25,.propofitid, tharthat:which is fet forth 
touching a parallelipipedon, followeth.not onelyina Prifme;bur alfo in any fided columine whofe op- 
pofite bafes are equall, and like, and. his fides parallelogrammes. 131i; i 


Ifit be required by the 27.propolitionypon a right line,geuen to defcribea Prifme like and in like 
forte firuate to a Prifme geuen;.defcribe firit the whole.parallelipipedon whereof the prifine geuen is 
the halfe (which thing ye fee by this 40. propofition may be done). And ynto that parallelipiped6é de- 
fcribe vpon the right line geuen by the fayd 27. propofition an other parallelipipedon like : and the 
halfe thereof fhalbe the prifme which ye feeke for, namely, fhalbe a prifme defcribed vpon the right 
line geuen,and like ynto the prifme. geuen.. TICE 

In deede Prifmes can not be'cut according to the’#8.propofition. For that in their oppofite fides 
can be drawen no diagonall lines: howbeit by that 28. propofition thofe Prifmes are manifeftly con- 
firmed to be equalland like, which are the halues of one and the felfe fame parallelipipedon. 

And as touching the 29. propofition, and the three following it, which proueth that parallelipi- 
pedons vnder one and the felfe fame altitude, and vpon equall bafes, or the felfe fame bafes,are equal: 
or if they be vnder one and the felfe fame altitude,théy arein proportion the one to the other,as their 
bafes are: to apply thefe comparifons vnto Prifmes, it is to be required,that the bafes of the Prifmes 
compared together, be either all parallelogrammes, orall triangles . For fo one and the felfealtitude 
remayning, the comparifon of thinges equall is euer one and the felfe fame, and the halfes of the bafes 


lary ner 


„are euer the one to the other in the fame proportion; thar their wholes are. Wherfore Prifmes which 


are the halues of the parallelipipedons, and which haue the fame proportion.the one to the other that 
the whole parallelipipedons haue, which-are vnder oneand the felfe fame altitude: mutt needes caufe 
that their bafes being the halues of the bafes of the parallelipipedds are in the fame proportié the one 
to the other,that their whole parallelipipedons are. If therefore the whole parallelipipedons be in the 
proportion of the whole bafes, theirhaluesalfo ( which are Priftnes) fhalbe in the "proportion either 


_ of the wholes if their bafes be parallelogrammes,or of the halues.if they be triangles, whichiis euer all 


one by the 15. of the fiueth. ; >. 

And forafmuch as by the 33. propofition, like parallelipipedons which are the doubles of their 
Prifmes are in treble proportion the oneto the other that theirfides of like proportion are, it is mani- 
feft, that Prifmes being their halues (which haue the one to the other the fame proportion that their 
wholes haue,by the 15 of the fiueth) and hauing the felfe fame fides that ‘their parallelipipedons haue, 
are the one to the other in treble proportion of that which the fides of like proportion are. 

And for that Prifmes are the one to the other in the fame proportion that their parallelipipedons 


are, and the bafes of the Prifmes(being all either triangles or parallelogrames)are the one to the other 


\ 


in the fame proportion that the bafes of the parallelipipedons are, whofe altitudes alfo are alwayes e- 
quall; we may by the 34. propofition conclude, that the bafes of the prifmes and the bafes of the paral- 
lelipipedons their doubles (being ech the one to theotherin oneand the felfe fame proportion) are 
to the altitudes,in the fame proportion that the bafes of the double folides, namely, of the parallelipi- 
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pedons are. For ifthe bafes of the equall parallelipipedds be reciprokall with their altitudes,then their ` 


halues which are Prifmes fhall haue their bafes reciprokall with their altitudes. 
By the 36. propofition we may conclude, that if there be three right lines proportionall, the an- 


gle ofa Prifme made of thefe three lines( being common with the angle of his parallelipipedon whick - 


is double)doth make a prifme,which is equall to the Prifme defcribed of the middle line sand contay- 
ning the like angle, confifting alfo ofequall fides. For as in the parallelipipedon, fo alfo in the Prifme, 
this one thing is required, namely,that the three dimenfions ofthe proportionall lines do make an an= 
gle like ynto the angle contayned of the middle line taken three tymes. Now then ifthe folide angle 
of the Prifme be made of thofe three right lines, there fhall ofthem be made an angle like to theangle 


of the parallelipipedon which is double vnto it. Wherefore it followeth of neceffitie,that the Prifmes ` 


which are alwayes the halues of the Parallelipipedons, are equiangle the one to the other, asalfo are 

their doubles, although they be not equilater : and therefore thole halues of equall folides are equall 

the one to the other: namely, that which is.defcribed of the middle proportionall line is equall to thar 
which is defcribed of the three proportionall lines. 

By the 37. propofition alfo we may conclude the fame touching Prifmes which was concluded 
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couching Parallelipipedons, For forafnuch as Prifnes,deferibéd like & inlike fort ofthe lines geuen, 


” -are the halues of the Parallelipipedons which are like and in like fort defcribed, it followeth that thefe 


Prifmes haue the one to the other the fame proportion thatthe folides which are their doubles haue. 
And therfore ifthe lines which defcribe them be porportionall,they fhalbe proportionall, and fo con- 
uerfedly according to the rule of the fayd 37. propofition. ` 
But forafmuch as the 39. propofition fuppofeth the oppofite fuperficiall fides of the folide to be 
parallelogrammes, and the fame folide to haue one danae T thinges a Prifme cannot haue, 
therefore this propofition can by no meanes be applyed to Prifmés, ao 
Butas touching folides whofe bafes are two like, equall,anid parallel poligonon figures ,and their 
fides are paraflelogrammes, forafinuch as by the fecond Corollary of the25. ofthis booke it hath bene 
declared, that fuch folides are compofedof Prifmes, it may éafely be proued that their naturé 
is fuch, as is the nature of the Prifmes, whereof they are compofed . Wherefore a paralle- 
lipipedon being by the 27. propofition ofthis booké defcribed, there may alfo be de- 
{cribed the halfe thereof,which isa Prifme : and by the defcription of Prifmes, 
there may be compofed a folide like ynto afolide genen compofed of Prifmes. .- 
_ So thatit is manifeft, that that which the29. 30. 31.32.33. 34. and ~*~’ 
31. propofitions fet forth touching parallelipipedons;-may well ~*~ 
be applyed alfo to thefe kyndes of folides. 
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N THIs TVV-ELVETH BOOKE, EVCLIDS 
~ fetteth forth the paflionsand proprieties of Pyramids, 
Prifmes,Cones,Cylinders,and Spheres.And compareth 
Pyramids, firit to Pyramids,then to Prifmes: fo likewife 
doth he Cones, and Cylinders. And laftly he compareth 
Spheres the one to the other. But before he goeth to the 
treatie of thofe bodies, he proueth that, like Poligonon 
figures infcribed in circles,and alfo the circles thé felues 
are in proportion the one to the other, as the fquares of 
the diameters of thofe circles are . Becanfe that was ne- 
ceffary to be proned, for the confirmation of certayne 
paffions and proprieties of thofe bodies. 
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g The 1.Uheoreme. > The 1.Propofition. 
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angle BAE is equall to the angle tiom 


- 3s o r p y A F - 
GFL, and asthe line B Ais tothe line AE, foistheline GF tothe line E L ¢ by the deft- 
nition of like Poligonon figures ) . Now therefore there are two triangles BAE andG F L, 
oe 


Be 


The twelueth Booke 


baning one angleof the one equallto one angle of the other, namely, the angle BAE equall 
tothe dngleG F L,and the fides about the equall angles are proportionall: Wherefore (by the 
frf definition of the fixt) the triangle AB E is ejuiangle to the triangle PG L. Wherefore 
the angle A E B is equal to the angle F LG . But (by the’ 21.0f the third) the angle AEB 
ésequallto the angle A.M B, for they confifte upon one and the felfe fame circumference:and 
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by the fame reafon the angle FL G z equall tothe angle F N GWherfore the angle AMB 
as equallto the angle ENG. And the rightangle BAM, is ( by the 4. petition )-equailte 
the right angleG F N, Wherefore the angle remayning, is equallto the angle remayning. 


Wherefore thetriangle A M B is.equiangle to the triangle FNG . Wherefore proportionally 
as the line B.Més ta theline G N, fois the line B A tothe lineG F But the{quare of the line 
B M is tothe {quare of the line G N in double proportion of. that which the line BM isto the 
Eine G N (bythe Corollary of the 20.0f the fixt) . And the Poligonon figure AB C D Eisto 
the Poligonon figure F GH K Lin double proportion of that which the line B A is to the line 
‘GE (by the 20.0f the fixt). Wherefore, (by the 11.0f the fift) as the {quare of the line B 
i to the [quare of the line GN, [ois the Poligonon figure ABCD E, to the Poligonon fi- 
gure FGHK L. Whereforelike Paligonon figures defcribed in circles, are in that pro- 
portion the one to the other, that the [quares of the diameters are: which was required to be 
dewsonfirated. ~ 7p 


E 
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q Iobn Dee bis fruitfull inftruétions with certaine Corollaries, 
| ` and their great vfe. 


~ 


Ho can not eafily perceaue,what occafion and ayde,.drchimedes had, by thefe firit & fecond Pro- 

pofitions, to finde the nere Area,or Content ofa circle: betwene a Poligonon figure within the 
circle, and the like about the fame circle,defcribed ? Whofe precife quantities are moft eafily knowen : 
being comprehended of right lines. Where alfo (to auoyde all occafions of errour) it is good in num- 
bers, not hauing precife {quare rootes,to vfe the Logifticall proceffe, according to the rules, with 
Vir, Virg, and fo, of fuch like. Who can not readily fall into Archimedes reckoning and ac- 
count, by his method? To finde the proportion of the circumference of any circle to his diameter, 
to be almoft triple, and one feuenth of the diameter : but to be more then triple and ten one & feuen- | 


tithes : that is to be leffe then 3—-and more then 3. Aud where <drchimedes vfed a Poligonoa 

rod = 7 . sl } . 
figure of 96.fides’: he that; for exercife fake, or for earneit defire ofa more nerenes,will vfe Polygonon 
figures of 384.fides Cor more) may well trauaile therein, till either wearines caufe him ftay, or els he 
finde hislabour fruitles . In deede Archimedes concluded proportion; of the circumference to the dia- 
meter, 
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meter, hath hitherto ferued the vulgare and Mechanicall workemen : wherewith, who fo isnotcon- 
tented, let his owne Methodicall trauaile fatiffie his defire : or let him procure other therto . For,nar- 
rower termes (of greater and leffe) found, and appointed to the circumference, willalfo winne to the 
Atea ofthe circle a nearer quantile: feirig; itis well demftrated of Archimedes, that a triangle reétan- 
gle,of whofe two fides (Contayning the rightangle ) one is equall-to.the femidiameter of the circle, 
and the other to the circumference of the fame, is equall to the Area of that circle. Vpon which two 
Theoremes, it followeth, that the {quare made of the diameter, isin. that proportion to the circle (ve~ 
ry neare) in which, 14, is to 1.“ Wherefore euery circleis ‘+ eleuen fowertenthes( well neare’) of 


is it euident, that {quare to be equall to the circle, about which the firlt {quareis defcribed. Asye may 
here beholdein thefe figures. ~*~ * 5t seats 2 k . 


ot 


Gentle frend, the great defire, which I haue,that both with pleafure and alfo profite, thou mayest 
fpend thy time in thefe excellent ftudies, doth caufe me here to furnifhe thee fomewhat (extraordina- 
rily ) aboutthe circle : not onely by pointing vnto thee,the welfpring of archimedes,his fo much won- 
dred at, and iuftly commended trauaile Cin the former 3. Theoremes, here repeated), but alfo to make 
thee more apt, to vnderitand and practife this and other bookes following , where, vfe of the circle 
may be had in any confideration : as in Cones, Cylinders,and Spheres, &c. 


~- QA Corollary. 1. 


vt By Archimedes fecond T heoreme ( as I hane here alleaged them ) it is manifest: that a pa- 


rallelograrsme contained,either under the femidiameter and halfe the circumference ; or vader the 
halfe femidiameter and whole circumference of any circle, is equall tothe circle: bythe a1, of the 
fit : and firft of thefixt. ‘ l Anr 

GA Corollary. 2. 
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_Likewife it is euident, that the parallelogramme contayned onder the femidiameter and halfe of 

arty portion of the circumference of a circle genen, is equall to that fettor of the fame circle, to which 

-tht Whole portion of the circumfevence genen, doth belong . Oryou may ufethe halfe femidiameter, 
and the while portion of the circumference : as fides of the faid parallelogramme. | 


_ The farther winning, and inferring, I committe to your fkill,care,and ftudye. But in an other fort 
willl geue you newe ayde, and inftrudtion here. Qe s ‘ 
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_ Of all circles, the circumferences totheir owne diameters, bane one andthe fame proportions iz 
what one circle foener they are affigned.- , - PEST ADET 
` Thatis! (as Archimedeshath demonftrated) almoft, as 22. to 7 : or nearer, if nearer be fouud: vn- 
till the very'precife proportion be defmonftrated . Which, what foener itbe,in all circumferences to 
their proper diameters, will be demonftrated one and the fame. A : 
A al 5 g . a ` DI = 4 P i 
Lieg ACorollary. 1. 5e 
Wherefore iftwo circles-be ag Which fuppofe tobe Aand B asthe circumference of A 
gs-to the circumference of B, fo ts the E i 
diameter. of Ato the diameter of B. 


For by the former Theoreme, as 
the circumference of A,is to hisown 
‘diameter, fo isthe circumference of 
B, to his own diameter: Wherfore, 
alternately, as the circumference of 
A,is to the circumference of B, fois 
the diameter of A,to the diameter 
OFB : Which was required to bede- 
monftrated. 


% cA Corollary. 2. 
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Te is now then enident, that Wwe can gene two-circles whofe circumferences one to theother , foal 
bane any. proportion genen in.tworight ines. 


+ “The great Mechanical vie ( befides Mathematical confiderations) which, thefe two Corollaryes , 
“may, haue in Whécles of Milles, Clockes,Cranes sand other engines for water workes, and for warres, 
and many other purpofes, the carneft and wittie Mechanicien will foone boult out, & gladly prattife. 
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_ Circles are in that proporqion the one tothe other that the {quares: of their 
diameters are.. yaks Yad han mse ee! : : . 
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V ppofe that there be twovircles ABC D, and E F GH, and let their diame- 
tershe B D and FH . Then 1 fay, that as the [quare of the line D B is to the 
{quareof the line F H; fo isthe circle ABCD tothe circle EFGH. Forif 
the ciycle A.B C D be not unto the circle E F G H,as the [quare of the line B D 


aN 


4 
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; is tothe [quare of the line E H: then the {quare of the line B D fhall beto the fquare of the 


line FH, asthe circle A BC D is.to a {uperficies either lefe then the circle E F.G Hor gres- 
ter . Firf} let the {quare of the lineB D beto the{quare of the line F H,as the circle ABCD 
is to a [uperficies leffe then the circle E F G H, namely, tothe {uperficies S. Defcribe (by the 


‘6. ofthe fourth) in the circle EEGHa ‘{quare EF GH . Now thisfqvare thus deferibed ssgrea- 


: z me. 
ter then she halfe of thecirce EF GH. Forif by the pointes E, F, G; Hwe drawe right me 
A an l touching 


of Euclides Elementésisa < Fol.388, 
souching the circle , the-(quare EF G-H, is, the balfeof the [quart deferibed about the, That a fauave 
circle, but the fquare defcribed about the circle, 1s greater then the circle, S thé \within any 
{quare EF GH,which is infcribedin the circle, is greater then the halfe of the circle. oe 55 
VR ee ety. Se vee Se E st oom or TP. Bis E AP we Let ie) ka 78 peer 
EF GH. Denide the circumferences EF, F G,G H; and H E, into two equal partes in, LORE. 


the pointes K,L, M,N . And drawe thefe-right lines EK, KF,FL,LG,GM, MH; < srele, 


H N, and NE . Wherefore euery one of thefe triangles EK F, F LG,GMH, ind EN È, That the Iof- 
is greater then the halfe F- A Fi ee ll O N celes trian- 


` gles without 
Y5) 3 ghe fquare,are 
ww greater then 

a en 
-` ments wherit 
py they are. 


of the fegmet of the cir- 
- ¢lewhich is defcribed a- 
` bout it. For if by the 
pointes K, L; M, N,be. 
drawén lines touching 
the circle, and then be 
- made perfecte the paral- 
lelogrames made of the 
right lines E E,F G,G- 
H, & H E, euery one of 
the triangles E K F,F - 
LG,GM He HNE, Ë) 
as the halfe of the paral- 
lelograme which is de- 
fcribed about it ( by the 
44 Of the first): but the > a 
Segmer, deferibed about... A a ae 7 
it. is deffe then the paral. a! Se. ee i c 


lelogramme „Wherefore euery one of thefe triangles EK F, F LG,G M H, and H NE, is 
greater then the halfe of the fegment of the circle which ss de{cribed about it. Now then 
dewiding the circumferences remaining intotwo equall partes and drawing right lines frons 
the pointes where thofe dinifions are made, & fo continually doing this,we fhall at the length 
(by the r.of the tenth) leane certaine fegmentes of the circle which fhall be lefe then the ex- 
ceke, wherby the circle E F G H excedeth the fuperficies S < For it hath bene proned in the 
` first Propofition of the tenth booke, thatiwo vnequall magnitudes being genen, if from the 
greater be taken away more then the halfe, and likewifeggaine from the refidue more then 
the halfe, and fo continually, there fhall at the length be left a certaine magnitude which hall 

be leke then the lefe magnitude genen . Let there be fuch fegmentes left, e7 let the fegmentes 

of the circle E F G H, namely, which are made by the lines E K,K F,F L, LG, G M,M H, 

H Nand N E,be leffe then the exceffe, whereby the cireleE F G Hexcedeth the fuperficies S. 

Wherefore the refidue, namely, the Poligonon figure EK F LGMH N, is greater then the 

Superficies S. Infcribein the circle ABC D a Poligonon figure like to the Poligonon figure 
EKFLGMHN, and let the fame be AX BOCP.DR.Wherefore ( by the Propofition 

next going before ) asthe [quare of the line B D is tothe {quare of the line F H,fois the Po- 

Ligonon figure AX BOC P DR to the PoligononfigureE KF LGMHN . But as the 

Square of the line B D is tothe [quare of the line F G,foisthe circle ABCD Suppofed to be 
to the {uperficies S . Wherefore (by the 11 ofthe fift) asthe circle AB C D is to the fuperfi- 

cies S, fo isthe Poligonon figure AXBOCPDR to the Poligonon figure E K F LG M- 

HN . Wherefore alternately (by the r6 ofthe fft) as the circle ABC D istotheP oligonon 

figure defcribed in it, fo is the {uperficies S to the Poligonon figure EK FLGMHN. But 
the circle ABC D is greater then the Poligonon figure de{cribed in it . Wherefore alfo the 

fuperficies S is greater then the Poligonon figure EKE LGH MUN: but it is alfo leke : 
which is impofable. Wherefore as the [quare of the line-B D is tothe [quare of the line ty H, 

24. CCC.1. CH 


NI ae. 


Suai odii 


` 
t 


ba 


dine BD. isto the. [quare n 


Nine ù For if. it be pofsiole, let it 


OAD ES 


“This dBu ABCD .* °“ But as the _ 


$s afterward 
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pi fR is not the ieee y ie C `D te any TI leffe then the circles BE GH: > opinan 
dn Li ke fot alfa. Tay wprone ihai: as the fquare of the line F His tothe Taiha J the line 
SB D fiis is not the circle a GH to aniligeris g then the circle 4 B CD. 1 i 
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of the line RH foi ino. 
the circle ABCD toa- 
ny fuperficies greater the 
«then the circle E F GH. 


“be to a greater ,namely,to 
the Siperficies Sa Wher- 
fore by conuerfion, asthe 
{quare of the line FH 
isto the [quare of the 
line B,D, fo is the fi~ £} 

perficies S to the circle 


fi uperfici cies S is to the cir- 
cle ABC D, foisthecir- 

cle EF GH to forme {i 
perficies leffe thé the cir- Dr a 
cle A B C Dv Wherefore (by the rr. of the ff )as r ofthe lille F Histo ie a ar 
of theline BD, foisthe circle E FG H, tofome {uperficies leke then the circle ABCD: 
which isin the fief cafe proned, tobe impofable. Wherefore a As the [quare of the line B De to 
the. Square of théline F H foi is not the circle ABCD to “apy Superficies greater, then the 
circle EF GH, “And it is allo proued that it is not, to any lefve. Wherefore asthe [quare 
of the line B D isto the [quare of the line F H for is the circle ABC D tothe circkh EF GH. 
Wherefore circles are in that proportion the one to the other, that the {quares of their diame- 
ters are: - which was required to be proned. 


J ie An Asfanip. 
I Jig vo now, bias the fuperficies S be- 

Ing g greater then thé circle EF G H,as* 

the fuperficies Si is tothe circle ABC- 

D, {ois the circle EF GH to fome fu- 

perficies lefethen the circle ABCD: f 

For, as the fuperficies S is to the circle 

ABCD, foler the circle EF GH be 

` to the fuperficies T- Now I fay, that 

the fiperficies T is lefe then the circle ` 

ABC D.For for that as the fuperficies 5 

S isto the circle ABCD, fo i thecir- ` Doaa. 

cle EFGH tothe fuperficies T there” “ oem 's mw 

fore alternately ( by. the 16. of the fift'): ° TTN ww. “ine 

as the fuperficies S isto the circle E F ~ 

GH, fais the circle ABC D to the fu- 

perficies T . But the fuperficies S is grea.’ 

-ter then thecircle EF GH (by fappofition) . Wherefore alfo the circle ABC D is eher 

then the [i perficies T (by the tgof the fift) . Wherefore as the {uperficies S is to the circle 
“ABCD, 


of Ericlides Elementes. Fol.359. 


ABCD; foisthecircle EF GH to Jome aiaiai le fe? then the circle AB Cc CDs which 
was reqsire ed to be demonstrated. Ea D git 3 
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“a A Corollary rddded | ya Pipe: 


Circles hane the onetothe other, that proportion that hike Poligonoa figures and in like fort dea, 


[eribed in them haue, For, it was by the firft Propofition proued, that the Poligonon figures haue 
that proportié the one to the other, that the es of the diametets ele proportion li ikewile, 
by this S Higepofition, th circles ] igne- ai ads A om a ora sie ais = 

Ng e (tory hinsay: 


og) Ve ery needefull Proble? mes, iid G la by M. a I A Dee 
UTE whofe wonderfull weal he parie Vins 


A ae Fay L 


TAi ace ` 
E ks l 


T wo circles being gene: to finde two right! lines, Which paia the Sits ELLA: to the other, 
that the genen circles hane, one tothe other} > r 
Suppofe A and B, to be the diameters of two circles nan I 5 that two right lines ate to be 
foiide,hauing that proportié, that the circle of A hath tothe circle of B,Letto A & B(by the 11 of the 
fixth) a third proportionall line be found,which ippo to be C.1 aye now that A barh to C,that- peo 
portion which the circle of A’ hath to, ythecir- `... 
cleofB, For forafmuch as A,B 4nd C, are (by 4 sE a H 
conittućtion) three roportionall lines ry aS 7 a 
fquare of A isto the E ofB,as A is to C, O Berr 
(by the Corollary of the 20, of the‘fixth)? but 1, "- TTY 
as the {quare ofthe line Ais to the fquare of ` ae st “Ç eee 
the line B,fo is the circle whofe diameter is the . vÁ 
line A;to the circle whofe diameter is the line ~~ 
B, by this fecond of the eleuéch. Wherfore the circles of ihe, lines. A and.B, are in the proportion ofthe 
right lines Aand C. Therefore two circles being geuen, we hane. found two right lines having ‘the 
fame proportion betwene thé, that the circles geuen, haue: one to ‘the other: which ought to. ie done, 
~ 4 Prob apii, Bes ds (aot ge ered Myint a 
Two circles being genen , and a Lal, beer te 
right line:to finde an other right line, À i jue ys 
to which the line geué {hall bane that 
proportion, which the one circle hath 
to the other, — 


is 


Suppofe two circles geué:whichlet ° 
be A & B, &a right line geué, which Tei 
letbeC: ‘Lay, thatan therrightline;) A6 cres 
is to be founde, to which the line C 
fhall haue that proportion that the 
circle A, hath to the circleB. As the 
diameter of the circle A, is to the dia~ . 
meter of the circle B, fo leche e 
C be to afourth line, (by the aeons — Joni 
the fixth) leethat fourth line be D: “And, ‘bythe rr. G he — l 


fixth,let a thirde line proportional be found, to the lines, T —_ 

C & D, which let be E: I fay now, that the! line C hath to «sees & 

the line E, that proportion which the'circle A, hath to the ; l ; 

circle B, For (by conftrution) the lines C; D; andE,are | 

proportionall ; therefore the fquare of C; is to the fquare ce 

of D, as C is to E,by the Corollary Phe. 20. of the ficth ceaivalon, 6 17 

But by conftruction , as the diameter of the ‘circle Ae è 

is to the diameter ofthe circle B, fo is C toD: ‘Wherefore > 

as the {quare of the diameter of the circle. Ais to the ; = 

{quare of the diameter of the circle B, foi sihe fquare of 3 i 

the line C to the {quare of the line D: by the'az. of the. wae D E 

fixth. Butas the fquare of the diametri AE a 

to the {quare of the diameter of tlie circle B, fòis thecit: ` 

cle an to a circle B,by the fecond ofthe twelfth: wherefore by tr. ofthe fiueth, as the circle A, isto 
; ke CCc.ij. the 
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shecirde B, fo is the fquare of the line C;to the fquaré of théline D.But itis proued;that as the {quare 


of the line C, is to the fquare of the line D; Yo is the line‘C to the line E. Wherefore by the rz. of the 


fiueth as the circle A, isto the circle B, fo is the line C to the line E: Two circles being geuen there- 
fore, anda right line, we haue founda right line, to which the right line geuen, hath that proportion, 
which the one circle hath to the other. Which oughtto be done. “ 


4 2 t 


and 


z ‘ Eso y i -SR > : ~ 4 
es E COTO S ees AVE te n S mesa ee T 
eT — ‘iene ce, bcos 4 


Som, side ems N oe a aa e e E a a e a 

The difference betwene this Probleme, and that next before, is this: there, although we had two’ 
circles geuen, and two lines were found in that proportion the one to the other, in which the geuen 
circles were,: and here likewife aré two circles geuéjand two-lines alfo are had inthe fame proportié, 
that the geué circles are:yet there we tooke at pleafure the firft of the two lines, wherunto we framed 
the fecond proportionally, to the circles geuen. But here the firit ofthe two lines, is affigned,poynted, 
and determined to vs: and not our choyfe to be had therein, as was in the former Probleme. 


k mF 
ak ke 


A Probleme. ex 


‘ 


s — hi : 


A à k F : Saa wee A To n p ` ! 
eA circle being genen to finde an other circle, to which the genen circle is in any proportion geue 
sn tworight ine T > Aa! THEE -azana : TE Au 3 
E $; y1 apli SA salts ta a, a, 


E n AC A ie ha tee 


LN. Bythe to. of the firft, deuide £ N, into two equall itera a E 
partes: and let that be done in the point o. Now vpon oe 
o 1, Co being made'the center) defcribe a circle: which’ ce 2 


tinuall proportion (by conftruétion) therefore (by the ` ` a 
Corollary of the 20. of the fixth)asacisto u,foisthe | = e - er i 
{quare of a c tothe fquareofr n. But acistou, as E < e A * * 

is to F, by conftrućtion. Wherefore the fquare of a c is jon: 


to the fquare of £ nj aseisr: butas the fquare ofthe, Ope Bits 
diameter a c, is to the fquare of the diameter 1 n, fois ~ Ae al Oe 
the circle a g c to the circle £m w , by this 2.ofthe , ; e 
twelueth, wherefore by the 11. of the fiueth, the circle j = 

a B cistothecircle L m nas E istor. A circle being iog À 

geuen (therefore) an other circle is founde, to which AE Pale 


the geuen circle is in any proportion geuen betwene two right lines? which ought to be done. 
4 Er , eo hid, 


Ss 


i 1 te q £ 


p A Probleme: ge 0s pyi: 


Tyo circles being genen, to finde one circle equall to them both. 


‘ r 


equall to the two circles whofe diameters are az and ¢ n: vnto the rT, 
line az,atthe pointa, erect a perpendicular line a x: from which T 
(fufficiently produced) cut a line equallto cD, which let béa re By | ~ 
the firit peticion draw from F to z a right line: fo is F a'& made a tri- i 
angle rectangle. I fay now thata circle whofe diameteris F s ,is equal 
£0 the two circles whofe diameters are a g and cp. For by theq7, of 
the firft, the fquare of £ z is equall to the {quares of a z & ar. Which 
a F is (by contirudtion) equall to c p+ wherefore the {quare of F x is 
equall to the {quares of a z and c p. But circles are one to an other, 
as the {quares of their diameters are one to the other, by this fecond 
of the twelueth.Therefore the circle whofe diameter is F,» is. equall 
to the circles whofediametersare a s and c n. Therefore two circles 
being geuen we haue found a circle equall to them both. Which was 
required to be done. 


A = ares y 774 eree | be 


oe rs a ~ A Corollary 


Suppofe the two circles geué,haue their diameters a x 8 c n, I fay thatacircle muft be found 


Fear rut 
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8 A Corollary. a i 5 Te 


Hereby it is made enident that in all triangles reftangle, thetircles ,femicircles , quadrants sor 
any other portions of circles defcribed upon the fubtendent line ,is equall to the twoci cles femicircles, 
quadrants,or any two other like portionsof vircles decribed ou the two lines comprehending the right . 
angle like to like being compared. Ye faq ee ee ower Qe 

For like partes haue that proportion betwene them felues,that their whole magnitudes haue pof 
which they are like partes, by the 15.of the fifth . But of the whole circles‘, in the former probleme it is 
enident:and therefore in the fornamed like portions of citcles,itisatruéconfequent. we 


ce 


e oi cee 


a A Corollary. 2. oe Nema Tl i 
| eee ae AS OR: ae a 
By the former probleme it is‘aljo manifefk , unto circles three, fower, fineser to how. many fo ener: 
one Will gene one circle may be génenequall, © 0s yo at DEn 


For if firft , to any two , by the former probleme , you finde one equall,and then vito your found- 
circle and the third of the geuen circles,as two geuen circles, finde one other circle equall, and then to 
that fecond found circle; and to thefourth of ‘the firft geuen circles , as two circles, one new circle us a 
found equall;and fo proceede till you hane‘once euppled orderly, euery one of your propoûded circles 
(except the firft and fecond already doone)with the new citcle thus found: for {o the laft found circle is 
equal to all'the firtt geuen circles.If ye doubt,or fufficiently vnderftand me not: helpe your felfe by the 
difcourfe and demonitration of the laft propofition in thefecond booke,and alfo of the 3 tein the fixth’ 
booke. ' : * ei E TO- dofo 

- a A Probleme s. i R OES 
i wo aeguall circles being genen ta finde a circle equallto the exceffe of the greater tothe lefe.. 


Suppofe the two vnequal circles geué, to be AB C & DEF, & let AB C be the greater: whofe dia- es 
meter eee to be A C18 the diameter of DEF fuppofe tobe D F.I fay a circle mutt be found equal Confi rezon 


to that exceffe in magnitude,by which A B C is greater thé D E F.By the firlt of the fourth,in the circle 
noe B, er 


ABC, Apply a right line equall to D F: 
whofe one end letbe at C and the other l 
letbe at B: Frõ B to A draw aright lines i> 


By the 30. of the.third' zit may appeàrez i's Demonfiraa 
that A B\C is arightangle: and thereby ‘ f, Poa 
AB C, the triangle is rectangled: wher- a {/ me 
fore by the firit of the two corollaries, Y4 i 


here before,the circle A B C is equall to iai 
the circle DEF, (For BC by conftru@i- s sẸ¢0 ia 
on isequallto DF )and more ouer to, __ 
the circle whofe diameter is AB’ That’ ~ 
circle therefore whofe diameter is A B, 

is the circle conteyning the magnitude,by which A B C is 
circles being geuen we haue founda circle equall to the ex 
to be doone. a. 


greater then D E E: Wherefore two vnequal 
cefle of the gréater to the leffe:which ought 


AProbleme. 6. 7? Ta . = k eè 


' 


eA Circle being genen to finde twe Circles eguak 
tothe fame : which found Circles , {hall bhane the one to 
the other,any proportion genen in two right lines. 

Suppofe A B C,, a circle geuen:andthe proportion ` 
geuen,let it be that,which is betwene the two right lines 
Dand E.I fay , that two circles are to be found equall to 
AB C:and with al,one to the other, in the’proportié of 4 
Dto E.Let the diameter of ABC be AC. As DistoE, 
fo let A C be denided, by the 10. 0f the fixth, in the poynt 
F.At F,to the line A C let a perpédicular be drawne F B, 
and let it mete the circiiferéce at the poynt B. From the. 
poynt B to the points A and Ç,letrightlines be drawne: 
B Aand BC .1 fay thar the circles whofe diametes are 
thelines B A and BC are equall to the circle A B C:and 
that thofe circles hauing to their diameters thelinesBA . a 

„and BC are onete the other in the proportion of the SF. 

line D to the line E . For, firft that they are equal, it is e- 
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well: fori s 
ssof great y, 


Gfe. a 


An other way 
of demonfirat. 18 
ofthe frit Pro- 
blenze of this 
addition. 


Nere this pion 
pertse of. a fris" 
angle rectangle, 
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- tinuallproportion:, by conttruc- 


BE Thevwelueth Booke >. 


nident: by reafon that A B C is a triangle rectangle: wher w- %4 


fore by the 47.0f the firltthe fquaresof B A and BC are B | 
equall to the {quare of A.C-: And {9 bythis feconditis ... _, Ix PN e ei 


manifeft,the two citcles to be equall to the circleA BC. ° 
Secondly as D isto E, fo is A F to FC * by conftrugtion, ~ 
Andasthe line A F is to the line FC fo isthe [quare of the line 

B Ato the fouare of the lime 8 C.E Which thing, we will 
briefely:.prote thus.:: Ehe parallelogramme contayned 
vider A Cand A E,is equall to the {quaré of B A:by the tirni : 
Lemma after the zasofthe tenth bookes and by the amets 4i isi mhi < po 
Lemma or Affumpt,the parallelogramme contayned vn- 
der AC and FC, is equall to the fquare ofthelineBC. , A 
Wherfore as the frit parallelogramme hath it felfe to the ~ ` 
fecond: fo hath the aie of B A ( equall to the firft pa- | 
rallelogramme)ic felfe;to the {quare of B-'C,equall to the\,.\. S 
fecond parallelogramme . But both the parallelográmes p pass - 


me iaa cha uin 
haue one heigth, namely,the line A.C : and baless thesi emh a Cg 


lines A Fand EC + wherefore as A Fis to. FC ,foisthe., n ‘ OE hae, es Nite ala 
parallelogramme contayned vnder AC., A F , to the parallelogramme contayned vnder A C; E.C,by 
the firftof the fixth .And therefore as A Fis to F C,fo is the fquare of B A to the fquare of BC’; ] And 


` asthefquare of B-A is to the {quare of B C: fois the cirele whofe diameter is B A,to the circle whofe 


diameter is B C,by.this fecond. of the twelfth. Wherefore the circle whofe diaméter is B A,is to the 

circle whofe diameteris BC , as Dis to.E,. And before we proued:them equall tothe circle ABC. 

Wherefore a circle being geuen , we haue found two circles equall to the fame : which haue the one 

to the other any proportion geuen in two right lines. Which ought to be done. 
"Note 

Here may you perceiue an other way how to execute my firft probleme, for ifyou make a right an- 

gle conteyned of the diameters gené, ‘asin this figure fuppofe them B A and B C: and then fubtend the 

rightangle with the line A C:and from the right angle; let falla line perpendicular to the bafe AC: 

that perpendicular at the point of his fall;deuideth A C into A Fand FC, of the proportion required. 

A ~ be te a ot a ii N 

“A Corollary, or (i aly 

Isfolloweth of thinges manifeftly proued in the demonftration of this probleme, that in atridna 

glevettangle,if from the right angle tothe bafe, aperpendicular be let fall :.the fame perpendicular 

cutteth the bafe into two partes, 12 that proportion , one to rhe 'other, that t bejquar és of ‘the right 

Lines,conteyning the right angle are in,one to the other: thofe om the one fide the perpendicular , being 
compared to thofe on the other both {quare and fegment. gee : 


se A Problemez. ~» ` daa 
Betwenetwo circles genen to finde a circle middell proportional. 
Let the two circles geuen,be * , - ? 


AC DandBEFsI faysthatacir-.. Iy ase e tiny al 
cle isto be fold, which béetwene | TRT, 
AC Dand BE Fis middell pro- 
portionall . Let the diameter -of 
ACD, be A D,and of BEF, let 
B F be the diameter: betwene At 
DandBF findea line middell 
proportionall , by the 13.0f the œ \ 
fixth: which letbe H K:Ifaythat . 

a circle, whofe diameter is HK is 
middell proportionall bétwene 
ACDandBEF.ToAD,HK, 
and B E,(three right lines in con 


tion) leta fourth line be found: 

to which’B F fhal haue that pro- E 
pain that AD hathto HK: ^+ 

y the 12.0f.the fixth, & let that 

line be L . 74 ismanifef that the 
fower lines AD, HK, B F, and L,” 
are in continaall proportion, [ For 

by coftrn@ionsasA Disto HK, ' 
foisB Fto L. And byconftrudi- 


on 


of Euclides Elements.’ i Fol.361, 


on,as A-D.isto HK, fo is HK toB Fi whereforé H Kisto BFjasB Fis to'L: by the r1.of the fifthywher- ce Y 


‘46 


fore the 4.lines are in continuall proportion. ] Whereforeasthe firlt is to the third,thatis AD to B F, 

fo isthe fquare of the firft to the {quare of the fecond:thatis,the {quare of A D;to the {quare of HK : by 

the corollary of the 20.of the fixth And. by.the famé corollary: yas H K is to L’; Yo is the {qtiare of HK to 

`` the fquare of B F.But by alternate proportion,the line A Dis to B F,a'H Kis to L: wherefore the fquare 
of A Dis to the fqnare'of H K;ås the fquare of H K isto the{quare of B F. Wherefore the fquare of H K; 
is middel! proportionail, betwene the {quare of A D-and the {quare of B F.Butasthe fquares are one to 

` the other, fo are the circles(whofe diameters produce. the fame{quares)one to the other;by. this fecéd 
of the twelfth: wherfore the circle whofe diameter is theliné H K,is middel proportional, betwene thë 
circles whofe diameters are the lines A Dand BF .: Wherefore betwene two circles getien!} we haue 
found a circle middell proportionall : which was requifite to be doone. yal 


€ A Corollary. 
oe s gt o ' a P . E 5 aes < i @ ~ . 
Hereby itis manifest, three lines o more, beingsin continiall proportions that the circles haning 
thofé lines te thew diameters; are al{oin continuall proportion 5° Mee os us ‘n 


Asofthree, our demonttration:hath already proued.: fo offower, will thé proufe go forward: if 


youadde a fifth line-in continuall proportion to the fower geuen : as we did tothe three, adde the . 


fourth : namely, the line L. And fo, ifyou haue 6, by putting to one more, the demonftration will 
be eafic and plaine „And {o ofasmanyasyouwill., Ll a a a E Ti 


thar E, 


TORCE ni k a ' r l k A Probleme. 8. k 4i E 


- Toacircle being genen, to findethree circles equal: which-three circles fhall be in, contianall 
proportion, in any proportion genen betwene two right lines. 

Suppofe the circle geuen to be 48C: and the proportion geuen to be that which is betwene 
the lines Xand Y . I fay, that three circlesare to be genén, which three,together, {hall be equall to che 
circle .4 BC : and withall in continuall proportion,in the fame proportion which is betwene the right 
lines Xand7r.Letthe diameter of.4B Ç, be 4C. Of A C, make a {quare : by the 46.0f the firft: which 
whichletbe 4CDE . From the point D — ine eee Lan Oem © 
drawe a line, fufficiently.long ( any way, 
* without the {quare ) : which let be DO. 
At the point D, and from the line DO, cut 
aline equallto x: which letbe Dar. At 
the point M,and from the line MO, cura 
line equall to r: which let be M N. At the 
point N, to the two lines -D M and MN, 
fet a third line proportionall, by the 12. of 
the fixt : which letbe WO. From E(one 
ofthe angles of the fquare .4 C DE, next 
to D ) draw aright linetoO: making per- 
feéte the triangle DEO . Now fromitthe 
pointes Mand X, drawe lines, to the fide 
D E, parallel to the fide EO : by the 31. of 
the firit: which let be M F and N G.Wher- 
fore, by the 2. of the fixt, the fide D Z,is 
proportionally cut in the pointes F and G, 
s as DO is cutin the pointes Mand X : ther- 
fore,as DM isto MN, fois D Fito FG: 
and as MN is to NO, fois FG to GE, 
Wherefore, feing 1D MM N, and N O,are, 
by conftruéction,continually proportioned, 
in the proportion of Xto r: So likewife, œ ' 
are D F, FG,and G E, in continuall propor- m—————— «u 
tion, inthe proportion of X to Y, by the "T — . mn. k 
71,0f the fift. From the pointes Fand G,to va oe te `A 
theyoppofice fide "4c let right lifesbe e ale ee O° 
drawen parallel to the other fides : which A ime 4 — 
lines,fuppofe to be F Zand G K: making thereby, three parallelogrammes D7, F K,andG cC, equall to 
the whole fquare 4C D E, Which three parallelogrammes,by the firit of the fixt are one to an other, 
as their bafes, D F, FG, and GE, are . But D F, FG, and G E, were proued to be in continuall propor- 
tion, in the proportion of X to r : Wherefore, the threeparallelogrammes D1,F K, and:G C, by the 
11.ofthe fifth, are alfo in continuall proportion, ‘and in the fame, which Xis in,to T . Let thiee fquares 
be made,equall to the three parallelogrammes D7, FK and GC: by the laft ofthe fecond : Let the 
fides of thofe fquares be, orderly, 8, T, and 7. Forafmuch as, it was laft concluded that the three paral- 

CCc. ii]. lelogrammes, 


<2 
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T. Which three circles, fup- 


‘circles 4,B58 C: and by con- 


& C:and by conftruGtion Z,F, 


Ao, ` The twelueth B'ooke 


telogrammes, D 7E X,and OC (which are equallto the fquare 4 € D E ) are alfo in’ continual pros 


: portion, in the proportion. of Xto T, therefore their equalis, namely, the three {quares of $, T, & 7 


are alfo equall to the whole fquare -4 C D £, and'in continuall proportion, in the proportion of ¥to T. 


Wherefore the three circles,whofe diameters are S, 7, andy, aré equall to the circle, whofe diameter 


4 i 4 : i i 
n A 4 ih ved p fquare d CDE,and alfo in continual prop6rtion,in the proportion of Xto r: by 
gee coon i? ng eae But, by-conftruction, 40 is the diameter of the circle 4B C $ Wherefore 
whofe diameter re ae ate y eda Maney Satis ot a 

AAEREN q's and te circle, ér is #:-which three cir jarei ti 
proportion, in the proportion of Xto T. Wherefore to acircle being ah ae e aae 
gles equallinany proportion sgeuen,betwene two rightlines : which was requifite tobedone.” ~ 

5 Me o PEC SCS é 


fue o a eae 


qu Corollary. A 


Hereby, it is enident, that acircle genen; Wwe may finde circles 4,5, 6, 10,20, TOO; £000 
or how many foencr {hall be appointed, being. sn continuall proportion, in any proportion, genen betiveite 
two rightdines : which circles, alltogether, fhail beequall to the ‘circle geten. © moe eh 

He à ieee Wi me ay ime Sie Ae i] ae 
___For,euermore deuiding the oite fide of thé chiefe {quare'{ which is made of the diameter of the 
circle geuen) into fo many partes,as circlesare to be madè: fo that betwerie thofe partes be continued 
the proportion geuen betwene two right lines * and from the pointes of thofe diuifions, drawe paral- 
lels, perpendiculars to the other fide of the faid chiefe {quare,> making fo many ' EAE of 
the chiefe {quare, as are circles to be made : and to thofe parallelogrammes ( ory making equall 


se he itis mariielt that. the fides'‘of thofe {quares, are. the diameters of the circles required to be 
made. onan : : 


CT agia n : 3% A Probleme. oe y a 


cers 


tinuall proportion, in any proportion genen betwene two right lines. | , 


° ~~ 


"Three circles being genen, to finde three equall to thems: which three found circles Shall be in con- 


Suppofe the threé circles s —— P D, 
geuen to be 4,B,and C, and š ~ 
Tet the proportion geuen, be 
that which is betwene the 
right lines x & Y. Ifay, three 
other circles are to be found, 
equall to -4,8,and C, & with 
all, in continuall proportion, 
in the proportion of X to T. 
By the 2.Corollary of my 4. 
Probleme,make one circle e- 
quall‘to the three circles 4,8, 
and C. Which one circle fup- 
pofeto be D: And by the pro- 
bleme next before, let three 
circles be found, equali to D, 
and with all, in c6tinuall pro- 
portion, in the fame propor- 
tion which is betwene Xand 


pofe to be £,F,and G.I fay, 
‘that £,F,G, are equall to ‘A,B, 
c: and with all, in continuall 
proportion, in the proportio 
of Xto T. For,by céftruction, 
the circle D is equall to the 


flruction likewsfe, the circles 
Ey F, and'G, are equall to the 
fame circle D : Wherfore the 
three circles £, F, & G, are e- 
quall to the three circles 4,8, 


oh ‘and 
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and G, are in continuall proportion, in the proportion of the line X to the line Yr. Wherefore E, F, and 
G,are equall to 4, B, and C + and in continuall proportion, in the proportion of X to T. Three circles, 
therefore, being geuen, we haue found three circles ,equall'to them,and alfo in continual] proportion, 
in any proportion geuen, betwene two right lines . Which was requifite to be done. 


© A Corollary. ‘i. > 


It is hereby very manifest, that unto 4.5.6.10120. t00. or how many circles fõeners hall be 
geuen Wwe may finde 3.4.5.8.10. or how many foeuer, fhall be appointed : which,all together fhali be 
eguall to the circles genen, how many foeuer they are : and with all,our found circles,to bein continn= 
all proportion in any proportion affigned betwene two right lines genen. 


For, enermore, by the Corollary of the 4.Probleme, reduce all your circles t» one : and by the Co- 
rollary of my 8.Probleme, make as many circles as you are appointed, equall to the circles geuen, and 
continual in proportion, in the fame, wherein, the two rightlines geuen are > And fo haue you perfor- 
med, the thing required. ; 


Note. ' 
Whatincredible fruite in the Science of proportions may hereby roe no mans tounge can fufie- 
ciently expreffe. And fory lam,that veterly leyfure is taken from me, fomewhat to f{pecifie in particu- 
lar hereof. 


ar The key of one of the chiefe treafure houfes, belonging to the State 


e Mathematical., 


Hat,which in thefe 9.Problemes,is faid of circles, is much more fayd of {quares,by whofe meanes, 
circles,are thus handled . And therefore feing to all Polygonon right lined figures ,equall {quares 
may be made, by the lalt of the fecond: and contrariwife,to any {quare,a right lined figure may be made 
equall,-and withall, like to any right lined figure geuen, by the2s.of the fixt . And fourthly, feing vpon 
the faid plaine figures,as vp6 bafes,may Prifmes, Parallelipipedons,Pyramids,fided Columnes,Cones, 
and Cylinders,be reared: which being * allcfone height, ihall hauethat proportion,one to the o~ 
ther, that their bafes haue, one to the other . And fiftly, feing Spheres, Cones,and Cylinders are one 
to otherin certaine knowen proportions: and fo may bé made, one-to the other in any proportion af- 
figned , And fixtly,feing ynder euery one of the kindes of figures, both plaine,and folide, infinite cafes 
may chaunce, by the ayde of thefe Problemes,to be foluced and executed : How infinite (then ) vpon 
infinite, is the number of praétifés, either Mathematicall, or Mechanicall, to be performed , of compa- 
rifons betwene diuers kindes,of plaines to plaines,and folides to folides? ai iE | 
-, \Farthermore,to {peake of playne fuperficiall-figures,in refpect of the contét,or Area of the circle, 
fundry mixt line figures Anular and Lunulai figures : and alfo of circles to be geuen equall to the fayd 
vaufed figures: and in all proportions els : and enermore thinking of folides, (like high) fet vpon a- 
ny of thofe vouled figures,(O Lord)in c6fideration of al the premiffés,how infinite, how ftraunge and 
incredible {peculations and praétifes,may (by the ayde’and direétion of thefe few problemes),fallredi> 
ly into the imaginations and handes of tnem, that will bring their minde and intent wholy and fixedly 
to fuch mathematicall difcourfes? In thefe Elementes , I entend but to geue to young beginners fome 


light,aide,and:courage to exercife their owne witts,and talent, in this moft pleafant and profitable {ci-. 


AELE 
Sy eV a 


ence.All thinges may not,neither yet can, in every place be fayd . Opportnuitie, and Sufficiency, bef? are 


= 


, , : N.S q The 3. Theoreme. The 3. Propofition. 
Enery Pyramis haning a triangle to his bafe: may be denided into two Pys 
-‘vamids equall and like the one to the other, and alfo like to the-whole, hae 


` ning alfo triangles to their bafes, and into two equall prifmes: and thofe 


two prifmes are greater then the halfe of the whole Pyramis. 


> V ppofe that there be a Pyramis, whofe bafe let be the triangle ABC, and his 
toppe the point D .Then 1 fay, that the Pyramis ABC D may bedenided into 

‘| two Pyramids equall and like the one to the other, and alfo like to the whole,ha- 
ning alfo triangles to their bafes, and into two equall prifmes, and a i 
prifmmes 


X Note and 
Se remember 
one bheith in 
6. t hej E [o- 
lids. 
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Confira prifmes are greater then the halfe of the whole Pyramis ` Denide ( by the 10. of the fir/t) the 
em" Tints AB >B C,C A,A D,B D, cx C D, into two equall partes in the pointes E,F,G,H,K ana 


L. And drawe theferight lines EH,EG,GH,HK,KL,LH,EK,K F,andFG.Now 


DemenStrati- forafmuch asthe line AE is equall tothe line 
en ofthe fir? EB, and theline AH tothe line H D : therfore 


aia b (by the 2.0f the fixt ) the line E H is a parallel to Ae 
that the re Oy , ce 
MEP na the line DB. And by the fame veafon, the line 


wmidsis dens TK ts a parallel to the line AB : Wherefore 
ded intotwo TLE KB ts a parallelogramme . Wherefore the 
Pyramise- line H K is equall to the line EB. But the line 
guall and like 
che one to the 
ocher and alfo 
ta the whole, 
Ge bauing tri 
angles to sheer 
bafe Se 


and 


A 
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H K,u greater. then the Pyramsis whofe bafe is the triangle AE G,and toppe the point H. But 


whofe bafeis the triangle A B C, and toppe the point D; is denided into two Pyramids equall 


EET 


Ifye will with diligence reade thefe fower bookes following of Euclide, which concerne bodyes, 
and clearely fee the demonttrations in them conteyned, it fhall be requifite for you'when you come to 
any propofition, which concerneth a body or bodies,whether they be regular or not, firit to defcribe of 
patted paper (according as I taught you in the end of the definitions of the elenenth booke)fuch a body 

. or bodyes,as are there required ,and hauing your body’, or bodyes thus defcribed , when you have no- 
ted it with letters according to the figure fet forth vpé a plaine in the propofitió follow the conttruéti- 
onrequired.in the propofition.As for example,in this third propofirid itis fayd that, Every pyramis ha- 
wing a triangle to his bafe may be denided into two pyramidi.€6c.Here firk de(cribe a pyramis of patted paper 
haning his bafe triangled(it fkilleth not whether it be equilater,or equiangled;or not, only in this pro- 

-pofition is required that the bafe bea triangle . Then for that the propofition fuppofeth the bafe of the 
pyramis to be thetriangle a 8 c,note the bafe of your pyramis which you haue defcribed with the let- 
ters a 8 c,and the toppe of your pyramis with the letter b : For fois required in the propofition . And . 
thus haue you your body ordered ready to the conftru@ion<Now in the conttru@ion it isrequired that 
ye deuide thelines,as,8 c,c a.&c,namely,the fixe lines which are the fids of the fower triangles con- 


tayning 


that it is deuz- 


. into two equal 
 Prifines. 


Concluficn of 
the fecoud | 
pari, 


Demonflratio 
ofthe lafi part: 
that the tTvo 
Prifmes are 
greater then 
the halfe of 
the whole Py- : 
ramis. 


Conclufion of 3 
the lafl parta 


Conclufion of 
the whole 


propofitione 


_ fo the reft,and this order follow.ye as touching the reftof th 


-HBE EF, and 4H KL, and into two prifmes of which the 
oneis EH FG KC ,andis fet vpon the quadrangled bafe 
CFG E:theotheris E G D H K Land hath to his bafe the 
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tayning the piramis, into. two equal] partes in the poyntet£ ; r, @, &c . That is,ye muft deuide the line. 
4 3 Ot your pyramis into two eguallpartes,and note the poynt of the deuifion with the letter z, and{o. 
the line z c beingdeuided into two-equall partes,note the oyntof the deuifion with the letter r. And. 


py a c e conftrućtion there put and when ye haue. 
fnifhed the conftruétion,compare your body thus'defcribe 


: d with the demonftration: and it will make, 
at very playne and eafy to be vnderftaded.. Whereas without fucha body defcribed of matter, it is hard 


Darts Tigane 


for young beginiiers(vnleffe they haue a very deepe imagination)fully to conceaue the demontftration 
by the figue as it is defcribed ina plaine.Here for the better declaration of that which T haue fayd,hane 
I feta figure, whofe forme if ye defcribe vpon pafted paper noted with the like letters,and cut the lines 
B a,D,a,b.C,and folde it accordingly , it will make # Pyramis defcribed according to the conftruétion 
required in the propofition . And this order follow-ye as touching all other propofitions which con- 
cerne bodyes. TEE eT pein eA a i 
A p i k §. j . ore E E $ w 


|. fT An other demonftration after Campane of the 3-propofition. bs 


Vo 


Suppofe that there be a Pyramis 48 C D haning to his bafe the triangle 8 CD; and let his “ats 
be the folide angle .:ftom which let there be drawne three fubtended lines 4 £, 4C,and.4Dto the 
three angles of the bafe, and deuide all the fides of the bafe into two equall partes in the three poyntes 
E,F,G: deuide alfo the thee fubtéded lines 4 8, 4C, and 4 D in two equall partes in the three points 
H,K,L.And draw in the balechefe two lines £ Fand EG: 
So fhall the bafe of the pyramis be denided into three f- ` E D 
‘perficieces: Whereoftwo are the two triangles 2 £ F,and Bo ` = : 
EG D,which are like both the oneto theother,andalfoto  * 
the whole bafe,by the 2.párt of the fecéd of the fixth,& by 
the definitis of like {uperficieces, & they are equal the one 
to the‘other, by the 8.of the firft : the third {uperficies isa, 
quadrangled parallelogramme,namely, E F GC + whichis 
double to the triangle E G D,by the 40. and 41. of the firft. 
Now then agayne from the poynt Æ draw ynto the points 
E and F thefe two fubtendent lines H E and H F:drawalfo 
a fubtended line from the poynt X to the poynt G . And 
draw thefelines# K,K Land LH. Wherefore the whole 
pyramis 42 C D isdenided into two pyramids, which are 


triangle E G D.Now as touching the two pyramids H B EF a? 


and 4 H K L,that they areequall the one to the other, andalfo that they are like both the one to the o- 
ther and alfo to the whole,itis manifeitby the definition of equall and like bodyes,and by the r0.of the 
eleuenth,and by z part ofthe fecond of the fixth . And that the two Prifmes are equall itis manifeft by 
the laftofthe eleuenth. And now that both the prifmes taken together are greater then the halfe of the 
whole pyramis,hereby it is manifeft , for that either of them may be dew dedia to two pyramids, of 
which the one is a triangular pyramis equall to one of the two pyramids into which together with the 
two prifmes is denided the whole pyramis,and the other isa quadrangled pyramis double to the other 
pyramis. Wherefore itis playne that thetwo prifmes taken together are three quarters of the whole 


pyramis 
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pyramis denided.But if ye are defirous to know the proportié betwen them,reade the s.of this bookes: 
But now here to this purpofe itihall be fufficient to know, that the two prifmes taken together do exe, 


ceede in quantity the two partial pyramids taken together, into which together with the two prilines ` 
the whole pyramis was deuided. wee fl Serer es ik 


Pls 


sas G 
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If there be two Pyramids nder equall altitudes, haning triangles to their 
bafes,and either of thofe Pyramids be denided into two Pyramids equall’ 
- the ane to the other and like vito the whole, and into two equall Prifmes, 
and againe if in either of the Pyramids made of the two firft Pyramids be. 
fiillobferued the fame order and maner : then as the bafe of the one Pyras. 
mis is to the bafe of the other Pyramis, fo are all the Prifmes-which are in 
the one Pyramis to all the Prifmes which are in the other, being equall in. 
multitude with them. l g ellis 


~ 
* 


Ce AN del Vppole that there be two Pyramids under equall altitudes, haning. triangles to 
F l their bafes, namely, A B G, and D E F,and hauing to their toppes the pointes 
Y S Gand H. And let either of ihefe pyramids be dinided into two pyramids equal 
KESSA the oneto the otber,and like unite the whole ,and into two equall prifmes (accor 
ding to the methode of the former Propofition ). And againe, let either of thofe pyramids fo 
enade of the two first pyramids,be imagined te be after the fame order deuided,and fo docon- 
tinually .Then 1 fay,that as the bafe A B C is tothe dafeD EF, foareall the prifines which 
are in the pyramis ABCG,to all i á - j 
the prifmes which arein the py- 
ramis D EF H being equallin 
multitude with them . For for- 
afmuch asthe line BX ts equall . . 
tothe line X C, andthe live AL 
tothelineLC:( For aswefaw O T 
in the contruction pertayning 
to the former Propofition, althe, . 
fixe fides of the whole pyramids, 
areech deuided into two equall 
parts, the like of which confiruc- 
tion is in this propofition alfo` 
Jeppofed) : therefore the line X- 
Lisa parallel to the line A B,¢y 
the triangle A B G, is like to the 
triangle LX C, (by the Corolla- 
ry of the fecond of the fixth): 
and by the fame reafon the tri- 


angle D E F is like tothe triangle RW F.And forafmuch as the line B Cis double to the line 
C Xand the line F E to the line F W:therefore as the line B Cis to theline CX, {ois the line 
E F tothe line F W. And upon the lines BC and C X are de{cribed rettiline figures like and 
in like fort fet, namely,the triangles ABC and LXC, and upon the lines E F and FW are 
alfo de{cribed rectiline figures, like and in like fort ‘[et,namely,the triangles D E F & RW F 
But if there be fower right lines proportional, the rec#iline figures defcribed of them being 
like wad in like fort fet, foall alfo be proportional ( by the 22.0f the fixt ) . Wherefore as the 

DDdi. triangle 
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_ Briangle ABC is tothetriangle LXC, fo isthe triangle D EF to the triangle RW F; 


3 Ay Affiipte 


Wherefore sliermately.< by the 16 of the fft) as the triangle A B Cis tothe triangle D E.F,. 
Jois the triangle LX Cio the triangle RW F * But as the triangle LX C is to.the triangle 
RW F, fots the prifme whofe bafe is the triangle LXC, and the oppofite fide vato it the tri- 
angle O M N, tothe prifmewhofe bafeis the triangle RW. F, ànd the oppofite fide untoit 
the triangle ST V ( by the Corollary of the ¢o.uf the eleuenth). For thefe prifmes are under 
one @ the felfe fame altitude, namely, vader the haife of the altitude of the whole Pyramids, 
which Pyramids are fuppofed to be under one and the felfe fame altitude : this is alfoproned 
sn the Affuenpt following ) . Wherefore { by the 11.0f the ift ) as the triangle ABC iste 
etna DEF fit A 
prifive whofe bafe is the triangle: = E poet B PR Sunn 
EX Crand the oppofite fide vg Tia k II SY 
to.itthe triangle-O M N, to then 
prime whofebafe is the trina 
ge RW È, and the oppofite fide 
unto it the triangle ST V. And 
forafe much, 45, there are two, 
prifores in thepyramis ABCG 
equal the one to the other, cp two ia 
prifmes alfo in the pyramis DE- ` q}; 
F H equali the one to the other: J 
therefore as ihe prifme, whife J 
bafeis the parallelograme B R- 
ÈX, andthe oppofite fide unto” | 
atthe line M O is to the prifme, 
whofe bafe is the triangle LXC, | 
andthe oppofite fide unto itthe _ at l 
triangle OMN , fo is the race ‘ 
prifme, whofe bafeis the parallelogramme P E RW, and the oppofite vato it the line ST, to 
the pri{me, whofe bafe is the triangle RW F and the oppofite fide unto it the triangle SLF. 
Wherfore by copofition{by the 18 .of the fift) as the oA KBXLM0,¢7LXCMNO, 
aretothe prifme LXC M NO, fo are the prifines PEW RST, and RWESTYV, tothe 
prifme RW ESTY .Wherefore alternately (by the 16 .of the fift ) as the two prifmes K B- 
XEILM0,andLXCMNO,aretothe two prifmes PEWRST, and R WESTF, fois 
the prifme LXC M NO tothe prifme RW F STV. but as the prifme LXCM.NO isto 
the prifme RW F ST V, fo haue we proued that the bafe L X Cis to the bafe RW F and the 
baje A BC tothe bafe D EF . Wherefore (by the 16. of the fifi ) as the triangle ABC is to 
she triangle D E F, fo are both the pri{mes which are in the pyramis AB CG, to both the 
prifimes which ave in the pyramis D EF H . Andin like fort if we diuide the other pyramids. T 
after the felfe {ame maner, nansely, the pyramis O M NG, and the pyramis STV H : as 
the bafe O M N i to the bafe STV, fo fhall both the prifmes that are in the pyramis 
OM NG, be to both the prifmes which are in the pyramis STV H . But as the bafe 
O M N is tothe bafe ST ¥.,fois the bale. ABC tothebale DEF. Wherefore (by the 
r1.of the fift ) as the bafe ABC istothe bafe D EF, fo are the two prifmes that arein 
the pyramis AB CG, tothe two prifmes that are in the pyramis D E FH, and the two 
prijme that are jn the pyramis O M NG, tothe two prifmes that are in the pyřamis ST- 
F H, and the fower prifmes to the fower prifmes «And fo alfo fhall it followè in the prifmes 
made by diniding the two pyramids A K LO, and DP RS, and of all the other pyramids 


in general, being tquallin muttiinde. 
Aa ESENS Yan 8 ` Baud KA mer ke 
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_ A nd thatas the triangle L X Cisto the triangle RW F, fo isthe prifmewhofe bafeis. 
the triangle L XC and the oppofite fide O M N,to the prifme whofe bafers thetriangle RWF 
and the oppofite fide the triangle ST V may thus be proued. For in the felfe Jame confirac 
tion imagine perpendicular lines to be drawne from the poyntes G and H tothe two playne 

fuperficieces wherein are the triangles AB C and D EF. Now thofe perpendicular lines [hail 
be equall the one to the other fot that the two pyramids are fuppofed to be of equall altitude. 
And forafimuch as two right lines , namely , G C,and the perpendicular. line drawne from 
the poynt Gare deuided by two parallel playne {uperficieces, namely, A B Gand OM N, thers 
fore (by the 17.0f the elenenth) the partes of the lines denided are proportional! «But the line. 
G Cis by the playne [uperficies O M N deuided into two equall partes inthe poynt N.Where: 

ore alfo the perpendicular line drawne from the poynt G tothe playne fuperficies wherein is 
the triangle A B Cis deuided into two equall partes by the [uperficies O M N:e» by the fame 
reafon alfa the perpendicular line which is drawne from the poyat H to the playne fuperficies 
D E F is denided into two equall partes, by the playne fuperficies ST F And the perpendicu 
lars drawne from the poyntes G and H to the playne {uperficieces AB Cand D E F are equal. 
Wherefore alfo the perpendicular lines which are drawne from the triangles OM Nand S 
T V tothe playne {uperficieces A BC and D EF are equal the one to the other Wherfore alfa 
the prifmes whofe bales are the triangles LX Cand RW F and the oppofite fides the tri- 
angles OM N and ST Vare of equall altitude .Wherefore alfo the parallelpipedons which 
are defcribed of the for{ayd prifmes and being equall in altitude with them,are the one to the 
other, as the bafe of the one is tothe bafeof the other. Wherefore alfo as the halfe of the bales 
of thofe parallelipipedous,namely , as the bafe LX Gis tothe bafe RW F , foare the of 
prifines the one to the other.1 If therfore there be two pyramis under equallaltitudes,hauing 
triangles to their bafes and either of thofe pyramids be deuided into two pyramids equall the 
one to the other and like unto the whole,and into two equall prifmes , and agayne if in either 
of the pyramids made of thetwo firi pyramids be fiill obferued the fame order and maner: 
then as the bafe of the one pyramis is to the bafe of the other piramis, {o all the prifmes which 
arein the one pyramisto all the prifmes which are-in the other being equall in multitude: 
which was required to beproucd. > bead S 


ost Oe PT hesT beorema ~- T he. s. Propofition. 
__ Pyramids confijting vndėr one and the felfe fame altitude, hauing tria 


~ angles to their bafes : are in that proportion the one to the other that 
_ their bafes are. "~ es 
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And againe (bythe fame)letthe © ‘ 
wramidswhich.aremade ofthe . E 

cintifion,bein like fort dinided, ` 
and do this.continually, vutill 
there vemaine fome pyramids 
madeof the pyramis DEF H, — 
which are lefe then the exceffe, 
whereby the pyramis DE FH 
excedeth the folide X . Let fuch 
pyramids be taken, and forex- 
ample Jake let thofe pyramids be 
DP RS, STV H. Wherfore` > 
the prifmes remayning which 
arein the pyramis D E F H, are 
greater then the folide X . De- 
uide(by the Propofition next go- 
sng before)the pyramis ABCG x 
sa like fort, e as many times as ` 
she pyramis D E F Hus denided. 


_ Wherefore (by the fame ) as the bafe ABC is to the bafe 


DEF, foare all the prifmes which arein the pyramis A B- 
CG, to atl the prifmes which are in the pyramis DEF H. ~ 
But asthe bafe ABCs tothe bafe D EF, fois the pyramis | 
A BCG thefolide X . Wherefore (by the 11. of the fift) 

as the pyramis AB CG, isto the folide X, Jo are the prif{mes 

which arein the pyramis ABTG, to the prifmes which are” 
in the pyramis D E F H . Wherefore alternately (by thet6. 
of she fift’).as thepyransis ABCG istothe prifmes which 
arein i$, foisthe jolide X, tothe prifmes which are in the 
pyramis D EF H . But the pyramis A B CG is greater then ” 
the prifmes which are in it . Wherefore alfo. the folideXis ` . 

greater then theprifmes which arein the pyramis DEE H ( bythe 14.0f the fift) . But it as 
fappofed to beleffe: which is impofGble. Wherefore as the bafe A B Cis tothe bafe D EF, 
{245 not the pyramis A B C G to any foltde lef then the pyramis DEF Ho vo; =, 

F faj moriouer , that as thebafe ABC is to the bafe D E F, foisnot the pyramis ABCG, 
toany folide greater then the pyramis D EF H . For if it be“pofible, let it be unto fome 
greater, namely, to the folide X . Wherefore ( by conuerfion, by the Corollary of the’ 4. of the 
JP yas the bafe D E F isto the hafe ABC, fois the falide X to the pyramis ABCG. But 
asthe folide X isto the pyramis A BC G, fois the pyramis DEF H to fome folide lifethen 
the pyramis ABC G,™ as wehane before proued : Wherefore alfo ( by the t1. of the fift ) as 
the bafe DE F is tothe bafe A BC, fois the pyramis D E F H, to fome folide lefe then the 
Pyramis ABC G : which thing we hase proued tobe impofable. Wherfore as the bafe A BC 
asteibe bafe DEF, fois not the pyramis AB CG toany folide greater then the pyramis 
DEFH : anditisalfe proned that itis not in that proportion to any leffe then the pyramis 
DE FH, Wherefore as the bafe A B Cisto the bafe D EF, foisthe pyramis A B CG to the 


_. pyramis DEF H , Wherefore pyramids confifling under one and the felfe Jame altitude, 


S 


szd baning triangles to their bafes, ave in that proportion the one to the ather, that their 
bafes are : which was required to be demonfirated. a Oy 
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q The 6. Tbeoreme. The 6. Propofition. 
Pyramids confifting vnder one and the felfe fame altitude, and haning 
Poligonon figures to their bafes:are in that proportion the one to the other, 
that their bafes are. ` - pean ae wens 


er, wi ppofe that there be two Pyramids ,hauing to their bafes thefe Poligonon figures 
PE CED, and F GHK L, and let their toppes be the pointés M and N. which 
let be of one and the felfe fame altitude . Then 1 fay, that as the bafe ABC E D 


K LN. Dinide the bafe 
ABCE D into thefe tri- 
angles ABC, AC De 
C D E, and likewife the 
baft FGHK L into 
thefe triangles FGH, 
FH L,andHK L. And 
imagine that upon enery 
one of thofe triangles be 
feta pyramis of equall al- 
titude with the two pyra- 
mids put at the kegin- 
ning. And for that as the 
triangle. A BC is to the 
triangle AD C,foisthe ` 
pyramis ABCM tothe 

pyramis ADCM (by: >~ 
the 5.of this boke) Wher- 

Sore, by compofition (by AAOS an EN Ó 
the 18. of the fift ) as the whet se Galion C sa 
Jower fided figure ABC D istothetiiangle AC D; fois the pyramis ABCD M tothepy 
ramis ACD:-M -But asthe triangle ACD ü to-the triangle C D E, fo is the pyramis 
ACD M tothe pyramis C DE M: Wherefore of equalitie (by the 22.of the fi{t) as the bafeé 


T Na + 


Ta 3 


ABCD isto thebaleC D Efo is the pjraniisA BC D Mto the pyramis CD E M: Wher. 
Jore againe by compolition (by the t8 of the fift) as the baf A BCD E isto thé'bafe CD E;: 


Sot the pyramis AB C E D M-tothepyramis C D EM. And bythe fame reafon alfo asthe 
bafe FG HK Listo the bafi AK L3 fois the pyramis FGHK EN, to the pjramis 
H KEN. And forafinuch as there are two pyramids\C D E M and H K L N, hauing tri- 
angles to their bafes; dnd being under one and the felfe (ame altitade, therefore ( by the's.of 
the twelfth) as the bafe C D'E is to the bafe -H K L, fo is the pyramis CDEM tothe pyran 
mis HK LN. Now for that athe bale. ABCE D ts tothebafec DE, [ots the pyramis 
ABCE D M tothe pyramis C D E M. But as the bafe C D E isto the bafe H K L, fois the 
pyramis C D E M tothepyramis HK LN . Wherefore of equalitie ( by the 22. ofthe fifi) 
as the bafe ABCE D isto the bafe A K L fois the pyramis ABC E D M to the pyramis 
HK LN .Butalfoas thebifeH KL isthebaeF GHK L, fois.the Pyramis H RLN to 
to the pyramis F G HKLN, Wherefore againe of. equalitie ( by the 22. of the fift ) as the 
bafe ABCED is tothe bale FGH K L, fois. the pyramis ABCE DM to thepyramis 
FG HKE LN Wherefore pyramids confisting under one and the felfe [ame altitude,and ha- 
wing Polygonon figures to their bafes, are in that proportion the one’ to the other, that their 
bafes are: which was required to be proued. ii 
DDd.ij. €T he 


is to the bafe F G H K L, fois the pyramis A B CE D Mto the pyramis FGH- | 
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el bo AAE are, oe) Gent ate ae A 
vy Ewery prifme baninga triangle to his bafe, may be denided into three pys 
ramids equall the one to the other baunin 1¢ alfo triangles to.their bafes. 


ee 


V ppofe that ABCDEF be a prifme haning to his bafe the triangle AB Cand 
| theoppofite fide vata it,the triangle DEF. Then I fay that the prifme ABC D 
(AEF may be deuided into three piramids equall the one to the other,and haning 
Denonfira- PHILS triangles to their bafes: Draw thefe right lines E D, E C and G D . And foraf- 
sone = much as A B ED is aparallelogramme, and his di- Lie 
See" ameter is the line B D, therefore the triangle ABD 
as equall to the triangle E D B'. Wherefore alfo the 

pyramis whofe bafe is the triangle AB Dand toppe 

the poynt Cis equall to the pyramis whofe bafeis the 
triangle E D B; cp toppe the point C,by the s.of this 

bLooke.But the pyramis whofe baft is the triangle E D 

_B,and toppe the poyut C,is one and the fame which 

the pyramis whofe bafeis the triangle EBC,and toppe 

the poynt D , for they are comprehended of the felfe 

fame playne{uperficieces, namely of. °} triangles BDE 

DEC, DBC, and E B C. Wherefore alfo the pyra- 


SS 


ere 


the triangle D:E F . Whereforethe. pyramis whofe bale is the triangle ABC and toppe the. 


to th 
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dtobeproued. harat a o a: 
erg tata yk x tere Conollargh t iia 6, O02 iA, Gnd eee 
5 a Elerebyit is manifest that enery pyramits-is the third part of a prifme hae 
“ging one and the fame bafe with it and alfo being ynder the felfe fame alz! 
ont 9 dire MC pa BEEF ‘ 5 1 TE ON T i t 
a titude “with it.For if the bafe of the prifme beany other reétiline figure thé. 
an triangle that alfo may be deuided into prifmes which [hal haue triangles 
to their bafes. Sere VL eT tS Coe aS 
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©. a Here Campaneand Flufoas adde certayne Corollaryes,) «2 seh +4 


tors, Efe Corollaryett.. 5 

Euery Prifme is treble to the Piramis,which hath the felfe fame triangle to his bafe that the 
Prifme bath, andthe feife fame altitude. - As itis manifett by this propofition, where the Prifme is 
deuided into thrée equal] Pyramids, of which, two are vpô oné and the felfe fame bafe, and ynder one 
and the felfe fame altitude. Butif the Prifme haue to his bafe a parallelogramme , and if the Pyramis 
haue to his bafe the halfe of the fame parallelogramme,and their altitudes be equall, then. agayne the 
Pyramis fhalbe the third part of the Prifme. For it was manifeft, by the 40. of the eleuéch,that Prifmes, 
being vnder equallaltitudes, and the one haning to his bafea triangle,and the other a parallelogramme 
double to the fame triangle, are :equall the one to the other. Wherof followeth the former conclufion, 

seat ippa i anes sanifiaan CSc ae ae 


If there bemany Prifmes under one and the fame altitude, and haning trianglesto their tafes, 
and if the triangular bafes be fo ioynedtogether upon one and the fame playne,that they compofe a Po- 
ligonon figure: «A pyramis fet upon that bafe being a Poligonon figure, and under the fame altitude, 
is the third part of that felide, Which is compofed of all the Prifmes added together. . 

For forafmuch as eusry one of the Prifmes which hath to his bafe a triangle, to euery oné‘of the 
Pyramids fet vpon the fame bafe (the altitude being alwayes one and the fame) is treble, itis manifeft 
by the 12. of the fiueth, that all the Prifmes are to allthe Pyramids treble . Wherefore Parallelipipe- 
dons are treble to-Pyramids fet ypon the felfe fame bafe with thems and vader the fame altitude, for 
that they contayne two Piifmes. 


Se Ae epi Corollary. 
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hake (E TAERA oF ao aa FREN 
If two Prifmes being under one and the felfe fame altitude, haneto their bafès either, both tri- 
angles, or both parallelogrammes, thè Prifmes are the one torheother,astheir bafes are. 
.. For forafmuch as thofe Prifmes are equemultiqlices vnto the Pyramids vpon the felfe. fame’ bafes, 
and vnder the fame altitudes which-Pyramids are in proportion’as their bafes, itis manifeft (by the 15. 
fhe fift); thatthe Prifmes are in'the proportion of-the'bafes: For by the former Coroliary,the Prif- 
mes are treble to the Pyramids fecvpon the triangular bafesse te 
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Prifinesare in fefquealtera proportion to Pyramids which hane the felfe fanse quadrangled bafè 
that the Prifmes haue, and are under the Sefe fame altitude, I tho Jo ( 

For, that Pyramis contayneth two Pyramids fet vpona triangular bafe of the fame Prifte, for itis 
proued, that chat Prifme is treble to the Pyramis which is fet vpon the halfe of his quadrangled’ bafe, 
vnto which the other Which is fet vpon the whole bafe is double,by the fixth ofthis bookes y . « 
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Fiueth Corollary. © T- Aw 


Wherefore we may in like fort conclude, that folides mencioned in the fecond Corollary. (which 
Solids Campane calleth fided Coluiaes ) being vader one and the felfe fame altitude, are in proportion 
the one to the other, as their bafes, which are poligonon figures, NA. i mi 
` For they are in the proportion of the Pyramids or Frifmes, fet vpon the felfe fame bafes; and vn- 
der the felfe fame altitude, that is, they are in the proportié ofthe bafes of the fayde Pyramids or Prif 
mes. For thofe folids may be deuided into Priimes hauing the felfe fame altitude, when as their oppo- 
fite bafes may be denided into triangles, by the 20 of the fixth.Vpon which triangles Prifmes beyng fety 
arein proportion astheirbafes, ;  | a 
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By this 7. Propofition it playnély appeareth that Euelide,as it was before noted in the diffinitions, 
ynder the diffinition ofa Prifme,comprehended alfo thofe kinds of folids', which Czmpaze calleth fided 
Columnes., For in that he fayth, Every Prifime haning a. triangle to his bafesmay be derided. Eg ce. he neded 
not (taking a Prifmein thatfenfe which Campane and moft men takeit) to haus added that particle; 
haning to his bafe a triangle. For by their fenfe,there is no Prifme,but it may-have to his Bale'a triangle: 
and fo it may feeme that Exclde ought without exceptiou haue fayd,that,euery prifme whatfoewer,may 

i i DDd.iij. be 


Note, 
Sided Co- 
lumnes (fonie + 
time called 
prifwes) are 
triste to pyre 
mids, haning 


one bafe and 


eguel he:th 
with them. 
Nete: Faral- 
letipypedons 
tretle to pyra- 
mids of one 
bafe aud beith 
with the Wen 


Conflruction, 
Demonftra- 
tto 
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be deuided into three pyramids equal the one to the other; hduingal{o triangles to their bales. For fo 
do Campane and Flufsas put the propofition, leauing out the former particle haning to his bafe a triangle, 
which yet is red in the Greeke copye,& not left out by any other interpreters knowne abroade except 
by Campane and Flufas. Yea and the Corollary following 6f this propofition added by Theon or Euclide, 
and améded by M.Dee femeth to confirme this fence. 
> Of this, isit made manifest sthan cuery pyramis isthe third part of the prifme, haning the fame 
bafewith it, and equall altitude . For, and if the bafe of the prifme hare any other, right lined figure 
(then atriungle) and alfothe fuperficies oppofite tothe bafe,the fame figure: that.prifme may be des 
wided inte prifmes, haning treangled bafes: and the (uperficieces to thofe bafes oppofite,alfe triangled a 
dike and equally, cot Boa o vir g A ET OENE ad, 
For there, as we feeare put thefe ‘wordes , Forana if the bafe of the prifie be anyother right lined 
figure. €§c. whéreofa man may well infetre-that the:bafe ‘may: be. any other rectiline figure whata 
foeuer , & not only a triangle ora parallelogramme, and itis true alfo in that fence, as itis plaine to fee 
by the fecond corollary added cut of Flafas, which corollary, as alfo the firft of his corollaries, isin 
a maner all one with the Corollary added by Theon or, Euclide . Farther Theon in the demonftration of 
the 10 . propofition of this booke (as we fhall afterward fee ) moft playnely calleth not onely fided co- 
lumnes prifmes,but alfo parallelipipedons.And although the 40.propofition of the eleuenth booke may 
feme hereunto to bea let For tharitcan be vnderftandedsof-thofe prifmes onely which hauetriangles 
to their like equal oppofite,and parallel fides, orbut of fome fided colimnesj;and- not ofall; yetinay, 
that let be thus remoued away , to fay that Exclide in thatpropofitié vied genus pro fpecie, that is,the ge~ 
nerall word for fome {pecial kinde therof: which thing alfo is not rare,not only with him,butalfo with, 
other learned philofophers. Thus much I theught good by the way to note in farther-defence of Exclids 
definition ofa Prifme. o, | -< ns a 


j trr 
ve t URE es, ary 
—" ** - peran 2 


H si alts 
I a - CE tape dr prise 2 


i ini, ites, ae acs cog 7 ae f 
cose OT he 8. T heoreme:” e “The 8..Propofitions 80 = 


Pyramids being like ex haning triangles to-their bafes are in treble propor 
tion the one to the other, of that in which their fides of like proportion are. 


2 ZH r ‘ppofe that thife pyramids whofe-bafesare the triangles G BC and H E Fand 
oi Or I| toppes, the payntes A and D be like andin like fort defcribed and let AB ana 


CC) D.E be fides of like proportion.: T bend fepsat the pyramis: A BCG. 4s to the 


KIS pyramis D E F H in treble proportio,oft atin whichthe fide A -Bis to the fide 
DE. Make perfect the pera etnine ta  folides BCKL&EFXO „And foraf- 
much as the pyramis ABCG is like to the pyramis DEF H therfore the angle ABC is equal 
tothe angle D EF & the — 


lA 


A A a GAINS 
HER ,and.moreouerthe - iN a a Si: Bg paii ln Reales 
angle ABG to the angle 
DEH, andasthe line A 


Bis tothe line DE, fois 
the line BC tothe line E 
F „and the line BG to the 
line PH | And for that =° 
us the liae AB is to the 
line D E, fois the line B AR 
Ctotheline EF andthe 
fidesabout the equall an- 
gles, are “proportional, 
therefore the parallelo- . 
gramme B M is like to the - 
parallelograme EP: and 
by the [ame reafon the pa- 
vallelogramme B Nås like Bo 
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to the parallelogramme E R, and the parellelogramme B Kis likeunto the parallelogramme 
EX. Wherefore the three parallelogrammes B M, K B and BN are like'to the three paral- 
lelogrammes E PE X sand ER. But the three parallelogrammes B M; K B, and B N are 
equalland like to the three oppofite parallélagrammes, and the three parallelogrammes E P, 
EX, and ER are equall and like to the three oppofite parallelogrammes . Wherefore the pa- 
vallelipipedons BC K Land EF XO are comprehended under playne fuperficieces like and 
equallin multitude. Wherefore the (olide BC K Lis like to the folide E F X O But like paral 
lelipipedons ave(by the 33 .0of the elenenth Jin treble proportion the one tothe other of that im 
whith fide of like proportion is to fide of like proportion . Wherefore the folide BC K L isto 
the folide E F X O in treble proportion of that in which the fide of luke proportion A Bis to 
the fide of like proportion D E. But as the folide BC K Lis to the folide E E X 0,015 the py- 
ramis A B CG tothe pyramis D E F H ( by the 15. 0f the fifth ) for that the pyrarais isthe. 
. fixth part of this folide: for the prifme ; being the halfe of the parallelipipedon is treble to 
the pyramis: Wherefore the pyramis A BC Gis to the pyramis D E F H in treble proportion 
of that in which the fide A B is to the fide D E.Which was required to be proued. © > 


Corollary. 


Hereby it is manifeft that like pyramids haning: to their bafes poligonon 
figures arein treble proportion the one to the other of that in which fide of 
like proportion is to fide of like proportion. 

For if they be dewided into pyramids hauing triangles to their bafes ( for like poligono 
‘tion)as one of the pyramids of the one,hauing a triangle to his bafe, is to one of the pyramids 
of the other ;haning alfo a triangle to hishafe. fo alfo are all the pyramids of the one pyramis 
` haning triangles to their bafes to allthe pyramids of the other pyramis haning alfo triangles 
‘to their bafes:T hat is,the pyramis haning to his bafe a poligono figure, to the pyramis haning 

alfo to bis bafe a poligono figure.Buta pyramis haning a triangle to his bafe,is to a pyramis ha 
uing alfo a triangle to his bafesey being like unto it, in treble proportio of that in which fide 
of like proportig7s to fide of like proportio: Wherfore a pyramis haning to his bafe a poligono 
figure, is to apjramis haning alfo. a poligonon figure to his bafe, the fayd pyramids being like 
the one tothe other; in treble proportion of that inwhich fide of like proportion is to fide of 
like propor 1100.Likewife Prifmesand fided columnes;being fet vpon'the bafes of thofe pyramids,and 
vnder the fame altitude (forafmuchas théy.are equemultiplices ynto the pyramids , namely,triples, by 
the corollary of the 7.0f this booke)fhal haue the former porportion that the pyramids haue,by the 15, 
of the fifth and therefore they fhall be in treble ‘proportion of that in which the fides of like propor- 
tionare. |] Œ, a al . 7 : a 


E. ie q The 9. I heore e. “ The 9.Pr opofition. 


‘ 


In equal pyramids bauning. trian gles to their bafes , the bafes.are recipros 
kall to their altitudes. And pyramids hauing triangles to their bafes swhofe 
bafes.are reciprokall to their altitudes are equall the one to the other. 


: Vppofethat BCG Aand EF H D be equall pyramids haning to their bafes the 

L triangles BC Gand E F H, and the topsthe pointes A and D .Then1 fay that 

Ithe bafes of the two pyramids B CG Aand E F H D are reciprokall to their al- 

tutudes:thatis,as the bafe BC Gis to the bafe E F H fo isthe altitude of the py- 

ramis E F H D tothe altitude of the pyramis B C G A . Make perfect the parallelipipedons, 
' l namel), 
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figures are deuided into like triangles,and equal in multitude and the fides are of like propor- ` 
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and Fluffas. 
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‘Wherfore as the bafe BN 
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wamely,BGM Land EH P 0.And forafmuch as the pyrimis BCG Ais equalito the pyra- 
mis EFH D, cy the folide BG.M.Lis fextuple tothe pyramis B CGA: (For the paralleli. 
pipedonss duple to the Prifize fet upon the bafe of the Pyramis, c> the Prifme is triple to the 
pyranis):and likewife the folide. EH P 0 is fextuple tothe pyramis E £ H.D Wherefore the 
foide BGM Lis equal to thefolide E H P 0.But inequall parallelipipedons the bafes are(by 
the 3.4.0f the eleutth )reci- mm WS 7 A av 
vokall to their altitudes. y 

ås to the bafe E 2 fois the 
altitude of the folide E H, 
P O,to the altitude of the 
folide BG ML. But asthe 
bafe BN is to the bafe E- 
2 ,foisthe triangle GBC” 
to the triange HEF (by [Avo | 
the r5.of the fifth, for the AR 
triangles GBC ep HEF 
ave the halues of the paral- 
lelogrammes B Nand E- | - 
2). Wherfore (by the rr, |< * 
ef the fifth as the triangle.\ 7 
G B Cis tothe triangle H- | 
EF , fo isthealtitude of V 
thefolide EAPO tothe d > 
altitude of the folide BG- 


~~ Po n 
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` M L.But the altitude of the folide E H P O is one and the Jame with the altitude of the pyra- 


mis E F H D,and the altitude of the folide B G M Lis one and the fame with the altitude of 
the pyramis BCG A. Wherefore as the bafe G BC is to the bafe HEF, fo is the altitude of 


the pyramis E F H D tothe altitude of the pyramis BCG A. Wherefore the bafes of the two 


pyramids BCG Aand E F H Dare reciprokall to thesr-altitudes. | 3c a n a 
‘But now fuppofe that the bafes of thepyramids BCG Aand E FH D;bereciprokall to 
their altitudes,that ts, asthe bafe G BC isto the bafe H E F folet the altitude of the pyramis 
EFH D beto the altitude of the pyramis BC G A:T hén I {ay that the pyransis BC G A is e- 
_ quall to the pyramis E F H D.For(thefelfe{arme orderof conflenction remaining), for that 
as the bafe G B Cistothebafe EEE , fo istheattitude of the pyramis EF HD to the alti- 
tude of the pyramis BCG À -But asthe bafe G BC is tothe bafe H E F fois the parallelo- 
gramme G C to the parallelogramme H F Wherefore(by the 11.0f the fifth) as the parallelo- 
gramme G Cis tothe parallegoramme H F, fo is the altitude of the pyramis E F H D tothe 
altitude of the pyramis BCG A. But the altitude of the pyramis E F H D and of the folide 
EH P O,is one and the felfe fame, and the altitude of the pyramis BCG Aandof the folide 
BGM L,isalfo one and the fame Wherefore as the bafe G Cis to the bafe H F , foisthe alti- 
tude of the folide E H P O to thealtitudeofthe folide B G M L.But parallelipipedons, whofe 
bafes are reciprokall to their altitades are ( by the 3'4.0f the elenenth ) equall the one to theo- 
ther Wherefore the parallelipipedon B'G.M Lis equall to the parallelipipelonE HP'O . But 
the pyramis BCG A is the fixth part of the [olide B G M L,andltkewife the pyramis EFHD 
is the fixth part of the folide E H P 0. Wherefore the pyramis BCG A isequall to the pyra- 
EF H D Wherefore in equal! pyramids haning triangles to their bafes the bafes are reci- 
prokall to their altitudes. And pyramids haning triangles to their bafes whofe bafes are reci- 
procalito their altitudes are equall the one to the other which was required to be demonfira- 
ted. — qe | . 
A Corollary 
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_ Hereby it is manifef that equal pyramids haning to their bafes Poligonon figures , hanetheit 
bafes reciprokal with their altitudes eAnd Pyramids whofe bafès being poligonon figures are recipro- 


E 


kall with their altitudes are equall the one to the other. 
' 'Suppofethåtvpon the'poligonon figures A’ %' 
andB ,befetequall pyramids “Then I fay.that en 
their bafes A and. B are reciprokall with their al-, |: , 
titudes. Defcribe by the 25. of the fixth, trianglés 
equali to the bafes A and B . Which let be C and «= 
D .Vpon which let there be fet pyramids equall `; 
in alutude with the pyramids AandB.Wherfore | 
the pyramids C and D, being fet vpõ-bafes equall 
with the bafes of the pyramids A and B, and hå- 
uing alfo theiraltitudes equall with che altitudes - 
of the fayd pyramids A and B, fhalt be.equall by 
the 6.of this. booke. Wherefore by the firit pare. 
of this propofition,the bafes ofthe pyramids, C . 
to Dare reciprokall with the altitudes of D to C. 
Butin what proportion are the bafes Cto D,in — 
the fame are the bafes A to B , forafmuch as they ~ | 
are equall . Andin what proportion are the altitudes of D to C, in the fame are the altitudes of B to A, 
which altitudes are likewife equail : Wherefore bythe 11. ofthe fifth, in what proportion the bafes 
A to B are,in the fame reciprokally are the altitudes of the pyramids B to A . In like fort by the fecond 
part of this propofition may be proued the conuerfe of this corollary, The fame thing followeth alfo in 
a Prifme,and in a fided columne,as hath before at large bene declared in the corollary of the 40. propo- 
fition of the 11.booke. For thofe folides arc in proportié the one to the other, as the pyramids or paral- 
lelipipedons,for they are either partès of equemultiplices or equemutltiplices to partes. wal 


ss Uhero.Theoreme. Thero. Propofition. 
Every cone is the third part of a cilinder haning one and the felfe fame bafe 
and one and the felfe fame altitude -withit, © 


i NS Vppofe that there be a cone hauing to, his bafe the tircle ABCD i and let there bea 


SSF cilinder hauing the felfe fame bafe,and alfo the fame altitude that the cone hath. 


> T hen 1 fay that the coneis the third part of the cilinder, thatis, that the cilinder © 


is in treble proportion to the cone.F or if the cilinder be not in treble proportion tothecone, °° 


then the cilinder is either in greater proportion then triple to the cone,ar els in lefe. First let 
it be in greater then triple. And defcribe (by the 6. of she farsh) in the circle ABCDa 
fquare ABC D.Now the {quare ABCD, amen A 

zs greater then the halfe of the circle A BC.’ 
D. For if about the circle ABC D, we de- 
fcribea{quare, the [quare defcribed in the 
circle. ABCD isthe halfe of the fquare 
defcribed about the circle. And let theré be~ 
Parallelipipedon prifimes defcribed upon 
thofe. {quares, equall in altitude with the El 
cilinder. But prifmes are in that proporti- 
on the onéto the ‘other, that their bafes 
are (by the 32. of the elenenth,ind 5. Co- ` 
rollary. of the 7.0f this booke) Wherefore . 
the pri{me defcribed Eye [quare A- 
BC Dis'the halfe of the prifme defcribed . 
upon the [quare that is defcribed about the 
circle. Now the clinder is lefe then the 


me 


` ConTrkBionè 


i 


Parallelipipen 


` dons called ~ 
Prifines. 


T hetwelueth Booke 
prifme which is made of the fqunredefcribed about thë civtle ABCD, being equal in 
altitude withit,for tt contayneth it Wherforethe prifme deferited upon the {quare A BC- 
D and being eqialliwaltitude with the tylinaer ; is Greater then half the cylinder . Denide 
(by the 30.0f the third) the circumferences AB, E CC D aiid D A into two equall parts in 
the points E,F,G,H, And draw thefe right lines A Z,E BBE FC,CG,GD,DHG H A. 
Wherfore enery one of thefe triangles A E B,B E GCG Dand D H A isgreater then halfe 
of that fegment of the circle A BC D which is defcribed about it,as we bane before in the z: 
propofition dectared Defcribe upcn exery one of thefetriangles AEB,BFC,CGD,and 
D H Aaprifme of equal attitude with the cylinder. Wherefore enery one of thefe prifmes fo 
deftribed is greater then the halfe part of the fegement of the cylinder that is fet vpon the 
Sayd fegments of the circle. For if by the pointes E, F, G, H, be drawen parallell lines to the 
lines AB,BC,C D and D A,and then be made perfett the parallelogrammes made b y thofe 


"parallel tines, and moreouer upon thofe parailelogrames be erected gy tty equall 


* By this itis 
marifet that 
Ercide come 
prebended fie 
ded Coluaines 
alfo ynder the 
name ofa 
Frifne Te 


. alfoleffe „for itiscontayned of it which is 


` greater proportion then ae to the cone. 


in altitude with the.cylinder , the pri{mes which are deféribed upon eche of the triangles A 
EB,BFC,CG D,andD H A are the halfes of ewery one of shale parallelipipedons.And the 
Segnaents of the cylinder are leffethen thofe parallelipipedons fo deftribed . Wherefore alfo 
enery one of the prifmes which are de(cvibed upon the triangles AEB,BFC,CGDand 
D H Ais greater then the halfe of the [eement of the cylinder fet vpon the fayd fegment.. 
Now therefore deniding enery one of the circumferences remaining into two equall partes, 
and drawing right lines;andray ying up upon enery one of thefe triangles prifmes equal in 
altitude with the cylinder , and doing this continually we fhall at the length ( by the first of 
the tenth leaue.certainefegments af the cylinder which fhalbe lefe then the exxceffe where by. 
the cylinder excedeth the cone more then thrife . Let thofe fegments be A E,E BB F,F C,C 
GG D,D'H and HA. Wherfore.the prijme remayning whofe bafeis the poligonon figure 
AEBRF.CG DH, and altitude the felfe - 0 pe a 
fame that the tylinder hath, is greater then 
the cone taken three tymes.* But the prifme ` 
whofe bafe isthe poligonon figure AEBF . [7 
CED Hand altitude. the felfe fame that A 
the cylinder hath,is treble to the pyramis ` ; 
whofe afè ts the policonon figure AEBF . 
CGD Aand altitude-the felfe famë that q 
the cone hath, by the corollary of the'3.. of 
this booke.Wherfore alfo the pyramis whofe 
bafeis the poligonon figure AEB FCGD 
H and toppe the felf fame that the cone 
hath „is greater then the cone whith hath 
to bis bafe the circle ABCD. But it is 


impofible. Wherefore the cylinder is notin 


. 


_ I fay moreouer that the cylinder is not in lefe papati then triple to the cone . For if 
it be pofible let the cylinder be in leffe proportion then triple to the cone. Wherefore by con- 
er fiow,the cone is greater then the third part of the cylinder. Defcribe now ( by the fixth of 
the fourth )in the circle ABC D afquare A BC D. Wherefore ies ABCD is grea- 


ter then the halfe of the circle ABC D vpon the [quare ABCD defcribea pyramis hauing 
one & the felfe fame altitude with the cone Wherfore the pyramis Jo defcribed is greater the 
halfe of the cone. ( For if aswe haue before declared we defcribe a fquare about the circle, 
the {quare ABC D isthe halfe of the {quare de[cribed about the circle , and if vppon the 
{quares be deferibed paralleipipedons equallin altitude with the cone, which folides al 
ae calle 


of Euclides Elementes. Fol. 71. 


k ow es 


whofe bafe is the poligon’ figure A E B F CG D H and altitude the felf [ame with the cylin- 
der Wherfore*the prifme whofe bafe is the poligonon figure AEB F C G D H,and altitude 
the felf fame with the cylinder is greater then the cylinder whofe bafeis the circle ABCD. 
But tt is alfo lefe for it is contayned of it, which is impofible. Wherfore the cylinder is not in 
leffe proportion tothe cone then in treble proportion. And it is proued that it is not in grea- 
ter proportion to the cone then in treble proportion,wherefore the cone is the third part of the 


carmen me + 


cylinder Wherfore euery cone is the third part of a cylinder haning one cy the felf fame bafe, 
and one and the felfe fame altitude with it:which was required to be demonftrated. 


q Added by M. Iohn Dee. 
| ATheoreme. t 


T he fiperficies of euery vpright Cylinder, except his bafes, is equall to that circle whofe  femidid- 
meter is middell proportional berwenethe fide of the Cylinder and the diameter of his bafe. 
~~ eed Theoreme. 2e 


$ 


` T hefuperficiesof enery opright or Ifofèeles Cone, except the bafè, is equall to that circle, whoft 
Semidiameter is middel proportional betwene the fide of that Cone, and the femidiameter of the cir- 
cle: which is the bafe of the Cone. . 


My entent in additions is not to amend Zselides Method (which nedeth litele adding’or none ar all). 
But my defire is fomwhat to furnifh you,toward a more general art Mathematical thé Ewelsdes Eleméts, 
(remayning in the termes in which they are,written ) can fufficiently helpe youvnto. And though £#- 
elides Elementes with my Additions , run not in one Methodicall race coward my marke + yet in the 
meane {pace my Additions either geué light, where they are annexed to Exclsdes matter,or geue fome 
ready ayde,and fhew the way to dilate your difcourfes Mathematicall,or to inuent and prattife hinges 
Am EEe,j. Mechanically 
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Mechanically. And.(indeede)if more leyfor had happened, many more ftraunge matters Mathémati+ 
call had, ( according to my purpofe general ) bene prefently publifhed to your knowledge : but want 
of due leafour caufeth you to want,that,which my good will toward you,moft hartely doth with you. 

As conceming the two Theoremes here annexed, their veritie ; is by ¢rchsmedes ‚in his booke of the 
Sphere and Cylinder manifettly demonttrated and at large.: you may therefore boldly truftto them, 
and vfe chem,as {uppofitions, in any your purpofes: till you haue alfo their deméftrations. Butif you 
well remember my inftruétions vpon the firft propofition of this booke , and my other additions vpon 
the fecond’, with the fappofitions how a Cylinder and a Coneare Mathematically produced ; you will 
not neede aychsmedes demontftration: nor yet be vtterly ignoraunt of the folide quantities of this‘Cylin 
der and Cone here compared: (the diameter of their bafe,and heith being knowne in any meafure)nei- 
ther can their croked fuperficies remayne vimeafured. Whereof yndoubtedly great pleafure and com- 


smoditie may grow to the fincere ftudent,and precifé pradufers >> 
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-Cones and Cylinders being vnder one andthe Seife fame. altitude , are in 


eh vie wor, 
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BK. 2 a pom. path Vm bts ma, yy 
that proportion the one other that their bafes are. .. a> 


A- bafes letbe thecireles ABC D and E F GH j andaxes the lines K 7 & MN, 
Nand let the diameters of their bafes be AC andEG.ThEI fay that asthe circle 
S| CABC D is tothe circle E FGH , [ois the cone A Lto the cone EN , and alfo 

VEIITN the cylinder AL to the cylinder E NF or if the cone A L be wot to the cone E- 
N as the circle ABC Dis tothe circle E F G'H,then'as the circle A BGD isto the circle E- 
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FG H, fo is the cone A L to fome folide either lefe then the 
cone E Nor greater . First let it be untoa lefe,namely , tò 
the folideX . And unto that which the folide X is lefe then 
the cone E N let the folide Y be equall . Wherefore the cone 
EN is equal to the folides X ¢ 1 :Defcribe(by the 6 ofthe 
fourth )in the circle E FG H a [quare E F G H.Wherefore 
the fquareis greater then halfe thecircle . Rayfe vpvpon . 
the fquare EFGH a pyramis of equall altitude with the 
cone. Wherefore the pyramis , forayfed vpis greater then 
halfe of the cone. For if we defcribe Afquare about thecir- 
cle,and upon that [quare rayfevp apyramis of equall al. $ 


1 Et there be takë cones ey cylindres under one and the Seife fame altitude whofe. 


» 
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titude with the cone , the pyramis which is fet upon the fqüare defcriked with inthe circle ié 


the halfeof the pyramis fet upon the {quare defcribed about the circle, for they are in propors. 
tion the oneto the other as their bafes.But the cone is lefe then the pyramis which is fet vpon 


the fquare defcribed about the circle. Wherefore the pyramis whofe bafe is the [guire E F~ 
G Hand top one and the fame with thésone is greater then halfe of the cone: denadeé (by the 
30.0f the third)the circumferences E F,F G,G H and H E into two equal partes in the points 
O,P,R,S,aid draw thefe right lines HO, O E,E P,P F,F.R,RG,G Sand § H . Wherefore 
enery one of thefe triangles H O E,E P F, F RG,and GS H is greater then halfe the feemet 


of the circle defcribed about thé.Rayfe up vpo euery one of the triangles HO E,E P F,F RG. 


and G S Ha pyramis equallin altitude with the cone. Wherefore enery one of the pyramids fo 
rayfed up is greater then the halfe part of the fegement of the cone defcribed about it . Now 
then deniding (by the 30.0f the third )the circumferences remayning into two eguali partes, 


and drawing right lines , and ‘rayfing Up uppom enery one of thofe triangles a pyramis of 


equall altitude with the cone, and thus doing continually , we fhall at length by the 
first of the terith lene certayne fegientes of the cone which fhall be lefe then the folide 
Y. Let thofe fegmentes be H O E; E P F,F RG,and GS H . Wherefore the pyramis remay- 
ning whofe bafe is the poligonon figure H O EP FRGS cy top the felfe fame with the cone, 
is greater then the folide X. Infcribein the circle A B CDa poligonon figure like and in like 

fort fituate to the poligonon figure H O EPFRGS,dnd let thefamebe DI'- AV BZCW, 
`~ and vpon it rayfe a pyramis of equall altitude with the cone A L. Now for that as the fquare 
of the line A Cis tothe [quare of the line E G, fois the poligonon fieure DT AVBZCW 


to the poligonon figure HO E P F RGS (by the firft of this booke): But as the [quare of the 


line AC isto the [quare of the line EG, fo is the circle A BC D to the circle E F G H(by the 

fecond of this cooke) Wherefore(by the 11 .of the fift)as the circle ABC D is to the circle E= 
F GH, fois the poligonon figure D T AV B Z CW to the poligononfigure H O E P FRG- 
S (this foloweth alfo of the corollary of the 2.0f this béoke): moreouer as the circle ABCD 
4s to the circle EF G H fo is the.cone A L to the folide X.-And as the poligonon figure D T- 
AV BZCW,isto the poligonon figure HOEPRGS, foisthe pyramis whofe bafe is 
the poligonon figure DT AV BZCW zand toppe the poyut L , tothe pyramis whofe bafeis 
the poligonon figure H O E P._RS,and toppe the poynt Ns Wherefore (by the rr: of the fift) 
asthe cone A Lis to the folide X fo is the pyramis whofe bafe is the poligond fignre DT AV - 
B Z C Wand toppe the poynt L, tothe pyramis whofe bafe is the poligonon figure H EO P+ 
F RG S,and toppe the poynt N.Wherefore alternately (by the 16. of the fift) as the cone A L 
isto the pyramis which is init , foisthe folide X , tothe pyramis which isin the cone E N: 
But the cone A L, is greater then the pyramis which isin it . Wherefore alfo the folide X is 
greater then the pyramiswhich isin the cone E N. But it is alfo lefe by construction Which 


zs imspofsible. Wherfore as the circle A BGD isto thecirceEFGH fois not thé cone AL. 


to any folide lefe then the cone ENa à o o ota q ' a 

In like forte alfo may we proue,that as the circle E F G Histo the circle AB D ois 
- not the cone E Ñ to any [slide lefe then the cone A L.Now I fay that as the circle ABC D; 
- astothe circle E F G H,fois not the cone AL toany folide greater then the cone E N.Eor of 
it be pofsible let it be vnto a greater, namely tothe folide X. Wherefore by conuerfion, as the 


_ circle EF G Histo thecircle A BC-D3fo is, the folide X tothe cone AL : but as the folide 


X is tothe cone AL, fois the cone EN , to fome folide leffe then the cone A L ( as we may 


fee bythe affumpt put after the fecond of this booke):Wherefore(by the r1 of the fift)as the ` 


civtleE F G Histo the circle ABC G,fois the cone E N to fome folide leffe then the cone A- 
L,which we haue proued to be impoftble. Wherefore as the circle A B C D,is to the circle E- 
FG H fo is not the cone AL to any folide greater then the cone E N . And it is alfo proued 
that it is not to any leffe. Wherefore as the circle ABC D „is tothe circle E F G H , fo isthe 
cone A Ltothecone EN. l 

But as the coneis to the cone,fois the cylinder to the cylinder, (by the 15. of the fift)for 
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Demonstra- the one is in treble proportion to the other Wl ercfore)by the trof the fift)as the circle A- f 
tion touching BC D is tothe circle E FGH , fo are the cylinders which are fet vpon them the one te the 


cylinders, 


Firft part 


other,the faid cylinders being under equall altitudes with the cones.Cones therefore and cy- 
linders being under one & the felf [ame altitude,are in that proportion the one to the other, 
that their bafes are:which was required to be demonftrated. hi led 


= g The-12. Theoreme.: The 12. Propofition. 


Like Cones and Cylinders ave in treble proportion of that in which the die 
ameters of their bafes are. 


IA Vppofe that thefe Cones and Cylinders, whofe bafes are the circles ABC D; and 
; va E FG H, and diameters of their bafes B D and F H, be like, and let the axes of 
zi the Cones or Cylinders be K Land eM N sand let the centres of their bafes be 
the pointes K and M . Then I fay, that the cone, whofe bafe is thecircle ABCD, é toppe 
the point L, is to the Cone, whofe bafeis the circle E F GH, and toppe the point N, in treble 


which concer- proportion of that in which the diameter BD isto the.diameter FH . For if the cone 
neth ones, ABCD Lbenottothecone EF GHN intrebleproportion of that in which the diameter 


Fir cafe, 


Confiratt ion» Joie, amely, tothefolide X.Defcribe(by the 6.of the fourth) 


BDistothe diameter F H, the cone ABCD L fhallbe ` 
in treble proportion of thatin which the diameter BD is 
to the diameter F H either to [ome folide lefe then -the cone 
EFGHN, or to fome folide greater. First let it be vntoa 


inthe circle EF GH, a fqaare EFGH . Whereforethe 
[quare EF GH is greater then the halfe of the circle E F- 
GH. Raife up from the {quare E F GH a pyramis of equall 
altitude with the cone.Wherfore the pyramis fo raifed up,t 
greater then the halfe part of the cone . Dintde now (by the 
30. of the third) the circumferences EF,F G,G He? H E, 
into two cquall partes in the pointes O, P, R, S, and drawe si 

sheferight lines EO,0 F, FP, P G, GR, RH, HS, andS E. Wherefore every one Cre 

"P | A triangles 
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triangles EO F,F P G,G RH, and HS E, is greater then the halfe of the fegment of the 

circle E F G H, defcribedabout ech of them. Erecte upon enery one of thefetriangles E O F, 

FPG,GRA, and HSE, «a pyramis , hauing one and the Seife fame altitude with the 

cone. Wherefore euery one of the pyramids fo raifed up, ts greater then the halfe of the 
Segment of the cone defcribed about them. Now therefore diuiding the circumferences 

vemayning into two equall partes, and drawing right lines, and raifing vp upon eucry one 
of the triangles a pyramis, hauing one and the felfe fame altitude with the cone, and,thus 
doing continually, we fhall at the length (by the 1. of the tenth) leane certaine feementes of 
the cone,which fhall be leke then the exceffe whereby the cone E F GH N excedeth the folide 

X . Let thofe fegmentes left be EO,0 F,F P,P G,G R, RH, HS, and S E . Wherefore the 

pyramis remayning,whofe bafe is the Poligonon figure EO F P GRHS,and toppe the point 

N, is greater then the folide X . Deferibe (by the 18.of the fixt ) inthe circle ABC D,vun- 
tothe Poligonon figure EO F PG RHS, a Poligonon figure like and in like fort fituate,and 
let the famebe AT BY CZ DW, and from it raife up a pyramis, hauing one and the felfe 

fame altitude with the cone ABC L . And let one of the triangles comprehending the pyra- 

mis, whofe bafeis the Poligonon figure AT BV CZ D W,and toppe the point L,be LBT, 

and let alfo one of the triangles comprehending the pyramis, whofe bafe is the P oligonon fi~ 
gure EOF PG RHS, and toppe the point N, be NF O, and drawe thefe right lines KT 
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and MO. And fora{much asthe cone ABCD L is like to the cone EFGHN, therefore | 
(by the 20.definition of the elenenth ) as the diameter B D is tothe diameter F H, fowthe . 


axeK Lto theaxe MN : But as the diameter B D is tothe diameter F H, fo ( bythe 15. 


of the fift ) is the fenidiameter B K to the femidiameter EM . Wherefore (by the 11. of the 


Sift) as BK stoF M,foisK Lto MN . Wherefore alternately alfo( by the 16. of the fifty 
as B K istoK L, fois F M to M N .Wherefore the fides about the equall angles 5 K L and 
F MN (which angles are equall, for that they are right angles ( by the 18. definition of the 
eleuenth ) are proportionall. Wherefore ( by the 1.definition of the fixt) the triangle BK L 
ws like to the triangle F MN. Agane forthat as BK isto KT, fois FM to MO, and 
they comprehend equall angles, namely,B KT and F M 0O, for what part the angle BKT 

, tof thofe fower right angles which are made at the centre K, the felfe fame part isthe angle 
F M 0 of the fower right angles which are made at the centre M: forafmuch therefore as 
the fides about the equall angles are proportionall, the triangle BKT is like to the tria 


ngle 
F MO . Againe, forafmuch as it was proued, that as B K isto K L, fois FM to NM, a l 


BK isequalltoK T,and F Mto M O, therefore as T K isto K L, fois 0 M to M N.Wher- 
Jorethe fides about the equall angles T K-Land OMN (which angles areequall, for that 
they are right angles ) are proportionall -Wherefore the triangle-L K T is like tothe trian- 
gleM NO . And for that (by the 6.0f the fixt ) and by reafon of the lekenes of the triangles 
LK Band NM F,asL BistoB K, fot N F to F M, and againe by reafon of the likenes 
of the triangles B KT and F MO, as K Bisto BT, fois M FtoF O, 
(by the 22.0f the fifi) as L Bisto BT, fois NF toF O Againe for that by reafon of the 
likenes of the triangles LKT andNOM, a LT istoT K, [ois‘NO to OM, and by rea- 
fon of the likenes of the trianglesT KB& OM Fas K T is toT B, fois MO toO F : ther- 
Jore of equalitie (by the 22 ofthe fft) av LT is toT B; fois N Oto OF . Andit was proued 
thatasT BistoBL, foiso F to F N.. Wherefore againe of equalitie,asT Listo LB, fois 
O Nto N F .Wherefore the fides of the triangles LT B dp NO Fare proportional. Wher- 
Sore ( by the 5.of the fixt) the triangles LT B and NO F,'are equiangle . Wherefore alfo 
they arè like «Wherefore the pyramis, whofeba ife is the’ triangle BKT F and toppe the point 
`L, is like bntothe yramis whofe bafe is the triangle F M O and toppe thepoint N.For they 
are comprehended under like plaine fuperficieces, and equallin multitude . But pyramids be- 
ing like, and haning triangles to their bafes, are ( by the 8 of the twelfth) in treble proporti- 
dn the one to the other. of that in which fides of like proportion are. Wherefore the pyramis 
2a, - EEeiġs BRT L 


therefore of egialitie 
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BET L isto the pyramis F MO N, in treble proportion of that in which the line BK is to 
the line F M. And in like fort if we draw right lines from the pointes A,W,D,Z, C and Fy 
to the point K, and likewife from the pointes E,S,H,R,G,and P, to the point (M, and raife 
up upon the triangles pyramids,hauing the felfe fame altitudes with the cones, we may proue 
that euery one of thofe pyramids of one cy the felfe fame order, is to ewery one of the pyramids 
of the felfe ame order, in treble proportion of that in which the fide of like proportion B K is 
to fide of like proportion F M,that is, of that which the line E D hath to the line F H. But as 
one of the antecedentes is to one of the confequentes, fo are all the antecedentes to all the con- 
Sequetes (by the 12.0f the fift) Wherfore as the pyramis BKT Listothe pyramisF MON, — 
fois the whole pyramis, whofe bafeds the Poligonon figure AT BV CZ DW, and toppe the 
point L, to the whole pyramsis,whofe bafe is the Poligonon figure E O F PG RH S,and toppe 
the point N . Wherefore the pyramis, whofe bafe is the Poligonon figure AT BV CZ DW, 
and toppe the point L, is to the pyramis,whofe bafe is the Poligonon figure EO F PGRHS, 
and toppe the point N, in treble proportion of thatin which the line BD istotheline F H. 


Anditis{uppofedalfo that the cone, whofe bafe is the circle 
ABCD, and toppe the point L, isto the folide X,in treble 

proportion of that in which the line BD is tothe line F H. 
Wherefore as the cone, whofe bafeis the circle ABCD, and 
toppe the point L, is to the folide X, fois the pyramis, whofe 
bafe isthe Poligonon figure AT BVCZ DW, C toppe the 
point L, tothe pyramis, whofe bafeis the Poligonon figure 
EOFPGRHS, and toppe the point N. Wherefore alter- 

nately ( by the 16.0f thefift ) as the cone, whofe bafe is the 
circle A BC Dc toppe the point L, isto the pyramis which 

és in it, whofe bafe is the Poligon figure AT BV CZ DW, 

ch toppe the point L, fois the folide X,to the pyramis, whofe e 

bafe és the Poligonon figure EO F P G RH S, and toppe the point N_. But the forefaid cone 

és greater then the pyramis which is in it, for it containeth it . Wherefore the folide X 

és greater then the pyramis, whofe bafe isthe Poligonon figure EO F P GRHS, and toppe 
the point N.But it was Juppofed to be leffe:which is impofible. Wherfore the cone ABCD L 
as not to any folide leffe then the cone EF GH N,in treble proportion. of that in a the 
: . żameter 
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diameter B D is to the diameter FH In like fort alfo may we proue, that the cone E FGH N 
ás not to any folide lefe then the cone ABCD L, in treble proportion of that in which F H 
ito BD. i i ; i 
Now alfo I fay, that the cone ABCD L isnot to any folide greater then the cone 
EF GHN, intreble proportion of that in which the diameter B D is to the diameter F H. 
For if it be pofsible, let it betoa greater namely, to the folide X. Wherefore by conuerfion(by 
the Corollary of the 4.of the fift) the falide X isto the cone ABC D L, in treble proportion 
of thatin which the diameter F H isto the diameter BD. But as the folide X is to the cone 
ABCD L, foisthecone EF GHN to fome folide leke then the cone ABCD L (as itis 
eafie to fee by the Afvumpt put after the 2. Propofition) . Wherefore alfo the cone EF GHN 
is unto fome folide leffe then the cone ABC D L, in treble proportion of that in whichthe 
diameter F H is tothe diameter B D : which is proued to be impofible. Wherefore the cone 
ABCD L is not to any folide greater then the cone E F GH N in treble proportion of that 
in which the diameter BD is tothe diameter F H, and itis alfo proued that it is not to any 


lefe. Wherefore the cone ABC D istotheconeEF GH N in treble proportion of that in 


which the diameter B D is tothe diameter F H. ` | 

But as cone is to cone, [ois cylinder to cylinder (by the 15.0f the fft ) for the cylinder is 
triple tothe cone which is defcribed om the one and felfe fame bafe, and haning one and the 
Sefe [ame altitude with the cone . For it is proued ( by the 10.0f the twelfth ) that euery cone 
zs the third part of a cylinder, hating one and the felfe fame bafe with it, and one c the felfe 
fame altitude. Wherefore the cylinder is unto the cylinder in treble proportion of that in 
which the diameter B D is tothe diameter F H.Wherfore like cones & cylinders are in treble 
proportion of that in which the diameters of their bafes are:which was required to be proved. 


The 13.T heoreme. f The 13.Propofition, 


__ Ifa Cylinder be dinided by a playne fuperficies 
_ -beinga parallell to the two oppofite playne fupere 
_ ficieces : then as the one C cylinder is to the other 

Cylinder, fois the axe of the one to the axe of 
the other. 


RCSA ppofe that there bea cylinder A D , whofe axe let 
x Ae fs A , and let the Pai bajes be the T A- 
O w E B,and C F D, and let A D be dinided by the fu- 
SAN perfices GH being a parallell to the two oppofite - 
playne fuperficieces, A B and C D. Then I fay that as the cylin- 
der B G ts tothe cylinder G D, fo is theaxe E K tothe axe K F. 
Extend the axe E F oneither fide tothe pointes L & c M.And 
unto theaxe EK put as many axes equall as you will, namely, - 
EN, NL, likewife unto the axe F K put as many axes €- 
gual as you wil,namely, F X cy X M.And by the points LIN; 
X, M extéde playne {uperficieces parallels to the two fuperficieces 
A Big C D(by the corollary of the-15.0f the eleutth)-¢ in the 
plaine fuperficieces thus extended by the pointes L, N, X, M, 
imagine to be drawne thefe circles , namely, OP, RS ,TV, 
and ZW, haning to their centers the pointes L, N, M, X, and 
let them be equal to either of the circles A B,and C D:and Yp- 
pon thofe circles imagine thefe cylinders P R, RB,DT,T W to 
-i EEe.iiij. be 


Second tafes 


Second part 
which concep- 
neth Cilline 
ders. 


Conufiratiion. 


A 


The twelueth B ooke 


Bests ire. be fet Now forafimuch as the axes LN , NE, andE Kare 

£08 equall the one tò the other : Therefore the cylindersP R, RB, 
and B G are( by the 11.0f the twelueth)in proportion the one to 
the other as their bafes are.But the bafes are equall. Wherefore 
alfo the cylinders P R, RB, and BG are equall the one to the o- 
ther. And forafinuch as the axes LNN E, and E K are equal 
the oneto the other,and the cylinders P R,R B, and B G areal- 
‘fo equall the one tothe-other , and themultitude of the axes L- 
N, N E,and E Kis equaltto the multitude of the cylinders P- 
R, R Band BG: therefore how multiplex the whole axe K Lis 
‘to the axe EK , {0 multiplex is the whole cylinder P G to the 
‘oylinder B G. And(by the fame reafon) alfo how multiplex the 
whole axe MK isthe axe K Ffo multiplex isthe whole cylin- 
«der WG to the cylinder G D.Wherfore if the axe K L beequal 
the axe K M,the cylinder P G ts equall to cilinder GW. And 
if the axe K L be greater then the axe K M , thecylinder P Gis 
greater then the cylinder GW. And if it be leffeit is lefe . Now 

«therefore there are foure magnitudes , namely ,the two axes 
E K,and K F,and the two cylinders BG ,andG D , and vnto 
the axe E Kandto the cylinder B G,namely,tothe fir ft and the 
third are taken equemultiplices, namely, the axe K L, and the 
bylinder PG. And likewife unto the axe G F, and vnto the cy- 
linder G.D, namely, the [fecond and the fourth,are taken other 
equemultiplices,namely,theaxe K M, and the cylinder G W. 
Anditis proued that if theaxe KL , excede theaxe K M, the 
cylinder P G excedeth the cylinder GW-and that if it be equall 
åt is equall,and if it be leffe itis leffe Wherfore (by the 6 defini- =- ~ j 
tion of the fift) as the axe E K is to theaxe KE fois the cylinder BG to the cylinder G DIF 
therfore a cylinder be'diuided by a plaine fuperficies being a parallel to the two oppofite plaine 
fuperficieces:then as the one cylinder isto the other cilinder, fo is the axe of the one tothe axe 
of the other : which was required to beproued. ` ` al 
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i aa 3 t ) Wie : - . Pi n : 
Cones and Cylinders confifting bpon equall bales are in proportion the one 
‘to the other as their altitudes | 0 - 
ah Baried m a amga -a ont l i i 
z ENS V ppofe that the cylinders F D , and E B „and the cones AG B, and CK D,do 
RS XXI confite vpon equall-bafes, namely, upon the circles AB, and CD. Then 
KRÈ Ke I fay that as the cylinder E B is to the cylinder F D,fo isthe axe G H to theaxe 
EEK SL KT, Extendethe axe K L directly to the poynte N and unto the axe G H put 
Demonfirati- theaxe LN equall-and about the axe L N imagine acylinder C M- Now forafmuch as the 
oxteuching Cilinders EB, and C.M, are under equall altitudes, therefore (by the 11.0f the tmelueth) 
Cytinders. they are in the proportion the one to the other as their bafes are. But the bafes are equal the 
. one tothe other . Wherefore alfo the cylinders E B,and C M are equall the one to the other. 
And forafiauch asthe whele cylinder E M, is divided by a playne Superficies € 5 ens 


Confiraction. 
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a parallell toeither of the oppofite plaine fu~ 
' perficieces: therefore ( by the 13. of the twel- 
neth)as the cylinder CM is to the cylinder 
F D,foistheaxe L Ntotheaxe LK. But 
the cylinder C M ts equal to the cylinder E B; 
and the axe L N to the axeG H . Wherefore 
- asthe cylinder E B és tothe cylinder F D , fo 
istheaxeG Htotheaxe K L. 

But as the cylinder E B is to the cylinder 
F D fo(by the 15.0f the fift)is the cone AB, 
G to the cone C D K , for the cylinders arein 
treble proportion to the comes ( by the 10. of 
the twelueth) . Wherefore ( by the 11. of the 
fifi)astheaxeG H isto theaxe KL, fous the 
cone AB Gto the coneC D Ké the cylinder 
E B to the cylinder F D.Wherfore cones c ty 
linders confifting vpon equal bafes are in pro- 
portion the one to the other as their altitudes: 
which was required to be demonftrated. 


Ib) m r 
 Demonflra= 
tion touching 
Contte 


<r 
X S are the circles ABCD; EFGH,. 


A Se and axes K Land M N (which axes 


D 
IISA are alfo the altitudes of the cones dy {E 
cylinders) be equali the one to the other.T be 1 fay 
that the bafes of the cylinders X A e7 E Qare reci 


Se i First part of 
1 Ap A> the propofitid 
SN an AA ea d 


prokal to theiraltitudes that is,that as the bafe A- , touching 
BC D is tothe baf@E F G B fo the altitude M N, ccn 

to the altitude K L. For the altitade K L is either a HE 
equall to the altitude M N or not. First letit be e- A oS 
quall.But the cylinder A X is equal to the cylinder Thefirfi cafes 
E O-But cones and cylinders confifling under one 
and the felfe fame altitude, are in proportion the 

one to the other as their ba{?s are(by the r1.0f the 

twelueth) Wherfore the bafe ABC D isequall ta 

the bafe E F G H.Wherefore alfo they are recipro- 

kal:as the bafe ABC D isto the bafe E £ G H fo 

asthe altitude M N to the altitude K L. 

` But now fuppofe that the altitude LK be not = 

equallto the altitude M N , but let the altitude Second cafes 

Conftrutiions 


MN 


Dewmonre- 
bien touching 
cylinders. 


Mae 


Second part 
demonfiraicd. 


~ therfore(by the 7 ofthe fift)as the cylinder AX | s j , 


T he twelueth Booke 


M N be greater. And (by the 3 ofthe firft) from.» i. =x ee he tir 
the altitude M N takeaway P M equall to tne al- : ; e 

titude K L, fo that let the line PM, be put. 

equal to the line K L. And by the point P let dhe 
be extended a playne fuperficies T V S,which let | .. 
cut the cylinder EO , and bea parallell to the two). 
oppofite playne fuperficieces , that is , to the circles |. 
E F G H,and RO. And making the bafe the circle | 
EF GH, cy the altitude M P imagine a cylinder | / 
ES. And for that the cylinder AX ts equall to the; 
cylinder E O, and there tan other cylinder ES, | 


tothe cylinder E Sfo i the cylinder E O tothe cy) 
linder ES.But asthe cylinder AX isto the cylins| | | 
der E S fois the bafe ABCD tothe bafe E Fo 
G H. For the cylinders AX „and ES are under ‘|| 
one and the felfe fame altitude . And as the 
cylinder EO , tothe cylinder ES, fois the altis? 
tude M N to the altitude M P.For cylinders cofi- 
fiine upd equall bafes are in proportion the one to . 
the other as their altitudes. Wherfore as the bafe A BC D is to the bafe E F G H fo i the al- 
titude M N to the altitude M P .But the altitude P Mis equallto the altitude K L.Where- 
fore as the bafe ABC D istothe bafe E F GH, fois the altitude M N to the altitude K L. 
Wherefore in the equall cylinders AX,andEo the bafes are reciprokall to their altitudes. . 
But now [uppofe thatthe bales of the cylinders AX,and EO be reciprokal to their altitudes, 
that isas the bafe A BC Disto the bafe E F GH, fois thealtitude MN to the altitude KL. 
Then 1 fay that the cylinder AX 1s equall to the cylinder EO. For the felfe fame order of 


` 1.94 
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F 


conftructio remayning for that as the bafe A BCD w tothe bafe EF GH fowthe altitude 


eM N to the altitude K L, but the altitude K L is equall to the altitude P M. Wherefore as 
the bafe-A BCD is tothe bafeE F GH, fo is the altitude M N to the altitude P.M. But as 
the bafe A BC Dis tothe bafe E F G H fo is the cylinder AX tothe cylinder ES», for they 
are vader equall altitudes:and as the altitude M N is to the altitude P M, fo és the cylinder 
E 0 to the cylinder E S(by the 14. of the twelucth}.Wherefore alfo as the cylinder A X is to 
the cylinder ES , fo isthe cylinder E 0 to the cylinder ES.. Wherefore the cylinder A X is 
equali to the cylinder E O (by the 9.of the fift) . And [o alfo is it in the cones which hasie the 

felfe fame bafes and altitudes with the cylinders . Wherefore in equall cones and cylinders, | 
the bafes are reciprokall to their altitudes &c.which was required to be demonftrated. - 


A Corrollary added by Campaneand Fluffas. 


_ Hitherto hath bene fhewed the paffions and proprieties of cones and cylinders whofealtitudes fall 
perpendicularly upon the bafes..N ow will we declare that cones and cilinders whofe altitudes fall ob- 
liguely vpon their bafeshaue alfo the felfe fame paffions and proprieties which the forefayd cones and 
cilinders haue. p l 


i 


` Forafnuch as in the tenth of this booke it was fayd,that every Cone is the third part ofa cilinder 


` haning one,and the felfe fame bafe,& one & the felfe fame altitude with it,which thing was demôõftra- 


ted by a cilinder geuen,whofe bafe is cut by a fquareinfcribed in it, and vpon the fides of the {quare are 
defcribed Ifofceles triangles , making a poligonon figure , and againe vpon the fides of this poligonon 
figure are infinitely after the fame maner defcribed other lfofceles triangles taking away more thé the 


halfe,as hath oftétimes bene declared: therfore it is manifeft,that the folides fet vpon thefe et ae 
l 6 yader 
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linders the inclined are equall: therefore-they alfo thall be in proportion as their bafes are. ~. 
£, 1 ; s ~ s, s x E 


a 3 i 5 z pe f 


‘And therefore by the 1z.0f this bookelike cones and cylinders beinginclined are intriple propor- 


- which hauethe proportion by the 12,of this booke,and their bafes alfo are equall with the bafes of the 
ereCted,thereforethey alfo fhall haúe the fame proportion: <<." cog a bey : 


wte 


- “Wherefore inclined Cones and Cylinders being fet'vpon equàll bafes, fhall by the 14:0f this booke 
be inproportioni as their altitudes are “For forafmuch'as the inclined are equall to the ere@ed which 
haue the felfe fame bafes andaltitude,ahd the erected are in proportion as their altitudes: therfore the 
inclined fhall be in proportion the one to the other as the {elfe fame altitudes which are common to 
ech; namely;to the inclined'and tothe erected. 8 


4 a yaa + Se | 3 TE 
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And therefore in equall cones and cylinders whether they be inclined or ereéted , the bafes fhall : 


be reciprokally proportionall with the altitudes , and coiitrariwife by the 15. of this booke . For foraf- 
muchas we haue oftentimes thewed that the inclined cones‘and cylinders are equall to the ereéted ,ha- 
uing the felf: fame bafes and altitudes with them,and the erected vnto whome the inclined are equall, 
haue their-bafes reciprokall proportionally with their altitudes, thérefore irfolloweth’, that the incli- 
ned(bethg quall to the erected )haue alfo their bafes and altitudes ( which are com mon to eche ) reci- 
prokally proportional .Likewife if their altitudes & bafes be reciprokally proportionall they théfelues 
alfo fhall be equall, for that they are equall to the erected cylinders and cones fet ypon the fame bafes 
and being vnder the fame altitude; which erected cylinders are equall the one to the other by the fame 
15.0f this booke. Wherefore we may conclude, that thofé paflions & proprieties which in this twelfth 
booke haue bene proued to be in cones and cylinders whofe altitudes are ereCted perpendicularly to 
the bafes,are alfoin thofe cones and cylinders whofe altitudes are fet obliquely vpon their bafes. How- 
beit this is to be noted that fuch inclined cones or cylinders are not perfect round as are the eects: 
= or 


Conftruttion. 
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king haluesand - 
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The rvelueth Booke 


fo that ifthey be cut by a playne fuperficies palling at rightangles with their altitude, this fection is a 
Conicall fection which is called E4/p/s,and fhall not defcribe in their fuperficies a circle as it doth in c- 
rected cylinders & cones, but a certaine figure, whofe leffe diameter is in cylinders equall to the dime- 
tient of the bafe:tharis,isone and the fame with it. And the fame thing happeneth alfo in conés incli- 


aed, being cut after the fame manér, “ ` 


The r. 


_ The 16. Propofition. 


Probleme. 


Two circles haning both one and the felfe fame centre being geuen to ine 


feribe inthe greater circle a 


and euen fedes and fhall not 
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third) Now therfore if( by the 30.0f the third) we diuide the circumference B A D into twe 
equali partes , and againe the halfe of that into . .. "E i 
two equal partes,and thus do cotinually,wefhall . 
( by the corollary of the 1. of the-tenth ) at the 
length leane a certayne circumference deffe then 
the circumference A D . Let the circumference ~ 
leftbeL D . And from the point L. Drawe(by f. 
the r2.0f the firft) untotheline BD a perpendi-8 p 
culareline* L Mand extende it to the point N. \ 
And draw theferight lines L DandD.N. And N > 
forsfnuth as. the angles D M Ly and DMN N . 

are rightangles,therfore (by the 3.of the third) — | 
the righe line B D'dinideth the right line LN, 


poligonon figure, which fhall confift of equall 
touch the Juperficies of the leffe circles = 


V ppofe that there be two circles. A BC D., and E FG H having ont ¢ the felfe 
; ih centre, namely, K Jt 4s required in the greater circle which let be A BC D 
toinfcribe a poligonon ficure which fhalbe of equal and euen fides and not touch 
SELH the circle E F G H. Drawe by the centre K aright line B D. And(by the 11. of 
the firft )from the point G rayfeupunio the right line B.D a perpendicular line A G,and ex- 
tend it to the point C .. Wherefore the line AC toucheth the circle E F GH { by the 15.-0f the. 


into two equall parts in the pointe MWherfore 


(by 


the pof the firft) the 


reft of the fides of the triangles DML sand DM N, namely the. 


lines D Land D N fhalbe equall. And fora{much as the line AC isa PTA theL N, 


(bythe 28 of the firft):But AC toucheth the circle E F G H,wherforet 


e line L M toucheth 


not the circle E F.G Hand much lefe do the lines L D, and D N touch the circleE F GH. 
If therefore there be applied right lines equall to the line. LD continually into the circle A- 
BC D(by the r of the fourth) there fhalbe defcribed in the circle ABC D a poligonon figure 
which fhalbe of equall,and * enen fides,and fhall not touch the lefe circle,namely, EF GH: 


tifa Sphere be cut of 


Hereby it is man 
-to the line B D toucheth not one of the circles. 


cumference of a circle, 


(by the 14.0f the third or by the 29.) which was required to be done. 


y Coly, io | # 
ifest that a perpendicular line drawen from the poynt L 


@ An Affumpt added by Flaffas. 
playne fuperficies , the common fettion of the fuperficieces, foal be the çir- 
i Suppofe 
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ofe that thefphere ABC becut by the playne fuperficies A EB , and let the centre of the 
piete toT poynt D.And from the poynt D is ae be drawne ynto the playne fuperficiesA EB a 
perpendicular liae(by the x1,0f the eleuenth which let be the line DE. And trom the poynt E dray in 
the playne fuperficies A E B vnto the Common fection of the fayd fuperticies and the fphere, lines how 
many fo euer,namely , E A and EB. And draw thefe lines D A and DB . Now a asthe right 
angles DEA and D EB are equall (for the line DE is e- 
rected perpendicularly to the playne fuperficies).And the 
right lines D A & D B which fubtend thofe angles are by 
the 12. definirion of the eleuenth equall: which right lines 
moreouer(by the 47.0f the firft)do contayné in power the 
{quares of the lines D E,E A,and DE,E B:iftherfore from 
the fquares of the lines D E,E A,and D E,EB ye take away 
the fquare of the line D E which is c6mon ynto them,the 
refidue namely the {quares of the lines E A &EB fhall be 
equal. W herfore alfo the lines E A and EB are equall. And 
by the fame reafon may we proue , thatall the right lines 
drawne from the poynt Etotheline which isthe cõmon 
fection of the fupeificies of {phere and of the playne fu- 
perficies,are equall . Wherefore that line fhall be the cir- 
cumference of acircle, by the 15. definition of the firit. 
* But if it happen the plaine fuperficies which cutteth the’ . A 
fphere,to pafle by the centre of the fphere,the right lines drawne from the centre ofthe fphere to their 
common fećtion,fhal! be equall by the 12 definition of the elenenth.For that common fedtion is in the 
fuperficies of the {phere. Wherefore of neceffitie the playne fuperficies comprehended vnder that line 


of the common fection fhall be a circle, and his centre fhall be one and the fame with the centre of the 
{phere. 


{ 


Iohan Dee. 


Exelide hath among the definition of folides omitted certayne, which were eafy to conceaue bya 
kinde of Analogie. As afegment ofa {phere,a fe&or of a fphere,the vertex,or toppe of the fegment of a 
fphere:with fuch like.But that(ifnede be) fome farther light may be geué,in this figure next before,vn- 
deritand a fegment of the {phere A R C to be that part of the {phere contayned betwen the circle A B, 
(whofe center is E)and the {phericall fuperficies A FB. To which (being a leffe fegment) adde the cone 
A DB (whofe bafeis the former circle : and toppe the center.ofthe fphere ) and you haue D.A F Ba 
fe&or of a {phere,or folide fector(as I call it). D E extended to F, fheweth the top or vertex of the feg- 
ment,to be the poynt F:and E F 1s the altitude of the fegment {phericall.Of fegmentes,fome are grez- 
ter thé the halfe {phere,fome are lefic.As before A B Fis lefe the remanent,A B C isa fegment greater 
then the halfe {phere. Prp 


1 e A Corollary added by the fame Flufas. 
J ty the forefayd affienpt it i5 wsanifeft » that if from the centre of a Sphere the lines drawne pera 
pendicularly' ynto the circlés which cutte the Sphere, beequall: thofé circles areequall, e-tnd the 
perpendicular lines fo drawne fall upon the centres of the fame circles. 


For the line which is drawne fré the centre of the {phere to the circumference,containeth in pow 
er,the power of the perpendicular line,and the power of the line which ioyneth together the endes of 
thofe lines. Wherfore fró that {quare or power of the line from the centet of the fphere to the circum- 
ference or cémon feétid drawne,which is the femidiameter of the fphere, taking away the power of the 
perpendicular, which iscémon to them round about, it followeth,that the refidues how many fo euer 
they be , be equall powers,and therefore the lines are equall the one to the other, Wherefore they will 
defcribe equall circles , by the firk definition of the thitd.And vpon their centers fall the perpendicular 
lines by the 9.0f the third . a ' 

“And thofe citcles vpon which fallech the greater perpendicular lines are the leffe circles.Eor the pow- 
ers of the lines. drawne from the centre ofthe {phere to the circumference being alwayes one and e- 
quall,to the powers of the perpendicular lines and alfo to the powers of the lines drawne from the cen- 
tres of the circles to their circumference , the greater that the powers of the perpendicular lines taken 
away from the power contayning them both are, the lefle arethe powers and therefore the lines re- 
mayning, which are the femidiameters of the circles and therefore the leffe are the circles which they 


defcribe. Wherefore if the circles be equall,the perpendicular lines falling from the centre of the {phere 
vpon thé; fhall alfo be equall.For if they fhould be greater orleffe,the circles fhould be vnequall as it is 
before manifeft . But we fuppofe the’ 


perpendiculars to be equall. * Alf the perpendicular lines falling 
ypon thofe bafes are the leaft of all,that are drawne from the centre of the {phere :for the other drawne 
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* The circles fo 
madezer [o cons 
fidered in the 
fohere, are cal- 
led the greatest 


| circles: Allo- 


ther, nor ha- 
wing the center 
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alfo are caled 
lefse circles, 
Notei hefe dea 
feriptions. 
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from the centre of the {phere to the circumference of the circles, are in power equall both to the powa 
ers of the perpendiculars. and to the powers of the lines ioyning thefe perpendiculars and thefe fubten- 
dent lines together : making triangles reCangleround about ; as moft eafily you may conceaue of the 
figure here annexed. n é 


A the Center ofthe Sphere, 
AB the lines from the Center of 
the Sphere to the Circumfe- 
rence of the Circles made by B 
the Seion 
BCB the Diameters of Circles made 
by theSe@tions, 
AC the perpendiculars from the , 
` Center of the Sphere to the 
‘Circles:whofe diameters B C- A 
Bare one both fides orin any 
fituation els, 
CB theSemidiametrs of the Cir- 
cles made by the Sections. h Z ER] 
-AO a perpendicular longe then -7 
A = a therefore the Semi- 


LY 


erences ae 
4. reaa 


diameter O Bis lefie. : 
ACB, & AOB triangles reGangle. | 3 TM 
q T'he 2 Probleme. ` T'he 17.Propofition. 


T'wofpheres confifting both about one ex the felfe fame cétre being geng, 


to infcribe in the greater [phere a folide of many fides ( whichis called a 
Polyhedron Jwhich fhallnot touch the  /uperficies of the leffe phere. 


EEEN ppofe that there be two heres about one & the felfe (ame cetre, namely, about 
Ce fish required in the ee ‘phere to infcribe ee 4 “ide of ma- 
ee S479 fides, which fhal not with his {uperficies touch the {uperficies of the lefe jphere. 

Ses $ Let the fpheres be cut by fome one plaine {uperficies pafting by the center A.T hen 

hall their fectios be circles.” (For (by the 12.definition of the eleuenth) the Diameter remai- 

* This is alfo ning fixed, and the femicircle being turned round about maketh a s fphere . Wherefore in 

s m what pofitio fo euer you imagine the femicircle to bethe playne fuperficies which paffeth by it 

fore wis d fhalwsake in the fuperficies of} [phere a circle. And it is manifeft that is alfo a greater circle, 
out of Ftuf. for the diameter of the (phere which is aifo the diameter of the femicircle , and therefore alfo 

fas. of the circle ts(by the 15.0f the third ) greater then all the right lines drawne in the circle or 

Note what a [phere which circles [hall haue both one center being both alfo in that one playne {uperficies, 
Ercdisror I by which the [pheres were cat.. Suppofe that that fection or circle in the greater [phere be B Ca 
EN D E,andin the leffe,be the circle F GH « Drawe the diameters of thofe two circles in fuch 
First part of. forte that they make right angles and let thofe diameters be B-D , and C E And letthe line 
the Conflruc- AG, being part of the line A B „bethe femidiameter of -the lefe phere and circle ,as A B is 
sione > the femidiameter of the greater (phere and greater circle:both the {pheres and circles hauing 


Construction. 


< 


one and the fame center. Now two circles that is, BC D E, and F GH confifting both about 
one,and the felfe fame centre being geuen , let there be defcribed (by the propofition nexte 
going before)in the greater circle BC D Ea poligonon figure con{ifting of equall and enen 
fides not touching the leffe circle F GH. And let the fides of that figure in the fourth part of 
the circle, namely, inBE,beBK,KL,LM,andME. Anddrawaright line from the 
w ne; i ‘ae eee Ba point 


} 
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point.K tothe point A,and extendeit tothe point Nidnd (by the 12.0f the elenenth ) from 
the. tayfeup to the {uperficiesof the circle B.C DE aperpedicular line AX and let it light “hee: 
uppon the {uperficies of the greater (phere in the point Xi:And ty the line: AX, and by either x roi kom 
of thee lines B D,and E N extend playne fuperfitt eces. Now by that which was before poke, full well, a . 
thofe plaine{uperficieces fhalin the*fuperficees of: Vephere shake two greater circles. Let their f 4 e me ate 
Semicircles confifting vpon the diameters B.D and K NbeBX Dand KXN And foraf- ‘pyere,onely rhe 
oe 7, dO op gyn TC 25) het Shae n oS Pe circumferences of the ctr- 
alate ries vie ¥ ae hay vengae Jape on) So bn. t W ledare: but by rhefe cir 
pian ` a St ly eg ‘ Siar Ss oe ais cumferences the linitatið 
- and afigning of circles 48 
Gled:and fo,the circumfe. 
rence of a circle, {ually 
called a circle , which in 
thu place can not offend. 


Thos figure is restored by 
M.Dee his diligence, For 
O ta the greeke and Latine 
Euclides the line G L, the 
hne AG and the line K> 
Z, (tn which three lynes 
the chiefe pinch of both 
the demsonftrations 
N B doth fand), are Gntruely 
| drawen:as by comparing, 
the fiudtous may per- 


ceane, 


K ag a! ey + 
sg eiod eni 


j \ Note, 

i Ton muf imagine 
me the right line AX, tobe 
ia | perpedicular Gpon the di 
ameter’ B D and E: 
though here AC the fe- 
midiater, feme to be part 
of AX. And fo in other 
pointes in this figure, und 
many other firengthen 
our imagination accor» 


ding to the tenor of cone 
firudions: though in the 
: a i EA delineatia in platne, fenfe 
much asthe line XA is erected perpendicularly to the playne fu- = be zot fatiffied, 


perficies of the circle BCD E.Therfore al the plaine fuperficicces” g a~ 
which are drawne by the lineX Aare erected perpendicularly to 
the fuperficies of the circle BC D E ( by thé 18 of the elenenth). 

Wherefore the femicircles BX Dyand KN are eretted perpen- |’ 
dicularly to the playne fuperficies of thevircle BEDES And for. Nop 
afmuch as the Digi is BE DB XD and KX Warè eqiiall, x 

for they confift opon equalldiametersB D, and KN therefor N y a 
alfo the fourth parts or quarters of thofe circles namely ;B-E,B ge ork nine ean 


i `~ ` i - 


and K X are equal the one tothe other Whercforehow many fides of a polieonon ‘figure there 


arein the fourth parte or quarter BBS fo many alfolaré-there in the other fourth partes or 
quarters B X,and KX equali tothe right lines BK, K LLM, and ME. Let bofe fides bë 

; de{cribed,and let them be BOOP, PRI RX, KSSST TV, and KX and drawe thefe BO pith 
right linesSO,T P apd KR. And from the pointes 0 ‘and $. Drame tothe playne [uperficies BK, in refpet 
ofthecitcleBCD E perpendicularlines. swhich perpendicular lines willfallaypon the coms of 4: Dee his 
mo fetibus of the plaine fiiperfivieces namely ipa the lines BD O K N,(by the 38:0f the fate” 
et FFF Y. elenenth) 


~ 


T Nere 
Pes pesme 
2 rbag pes 
chr ae 
dzeftend H. 
Dog kis deat 
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elenenth ) for that the playne Juperficieces of the femitircles BEX D, K XN areereéted per- 
pendicularly tothe playne Superficies of thecircleBC D E . Let thofe perpendicular linesbe 
GZ, tand S W.And drawe aright line from the point Z to thepoint W. And forafmuch as 
ds the equallfemicircles B X Dand K X N the right lines BO; and K S are equall from the 
ends wher of are drawne perpedicular lines O Zand SW,therfore(by the corollary of the 35. 
of the eleneth)the lineo Zis equall to the line SW, cy the line B Zis equal to the line KW. 
{Fluffas proueth this an other way thus: Forafmuch as in the triangles S W K , and O Z B,the two an- 
gies$ W K,and O ZB are equal for that by coftruction they are right angles,and by the27.of third the 


. 2agies W K S,and Z B O are equall,for they fubtend cqual cincumter ences SX N and OX D, and the 


fide $ X is equall to the fide O B as it hath before ben proued. Wherefore (by the 26.0f the firft) the o- 
sher fides & angles are equall, namely, the line O Zo the line S Wand theline B Z to the line K W, j 


x 


Bat the whole line B A is equallto the whole line K.A: by the defi. - ` 
nition of a circle Wherfore therefidue'Z Ais equall to therefidue 
W A.Wherfore the line Z W isa parallel to the line BK (by the 2. 
of the fixt) And forafmuch aseither of thefelinesO Z, SWis | 
eretied perpendicularly to the playne [uperficies of the circle BCD 
E, therefore the line O Z isa parallelitathe line S W,(by the 6.0f 
the elewtth)and itis prowed that itis alfo equal vato it.Wherfore 

the lines WZ and $ 0 are alfoequall and parallels( by the 7,0f the 
elegenth,and the 3 3.0f the firft,and by the 3.0f the first) And for- 


. afinuch asW Z is a parallell to S O:But ZW isa parallell is to K Bs WhereforeSO is alf 


a paralleli to K B,( by the 3 of thé elenenth).And the lines BO, and K S do knit then toge- 


` ther Wherefore the fewer fided figure B OK S isin one and the felfe fame playse fuperficies. 
a p For 
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For(by the 7 of the elewenth)if there.be any two parallel right linesandifin either of thems 
betaken a point at allauentures,arizht line drawn by the[epvints is in one; @ the felfe fame 
playne fuperficies with the parallels. And-by the fimeveafon alforencry one of the fowenfided 
figuresSO PT andT P RV-isin one and the felfe fame playne fuperficies And the triangle . 
FRX is alfö'in one andthe felfe fame plane fuperficies(by the 2.0f the-elenenth):-Now if me: 
imagine right lines drawne fro the pointes O,S,P T; BV; to the point A,there [halbe defcri- 


ne, — aii 


map 


bed a Polyhedro or a folide figure of many fides,betwene the circ 
ferences BX and K X compofed of pyramids; whofe bafes are the.\.., 
fower fided figures B K O S5 S OPT, TPRP and the triangle, - / 
V RX and toppe the point Ax And ifin enery one of thefides K- f. - 
L,L Mandi E we fethe felfefame conptruction that we did | 
in B K, and moreouer in the ather three quadrants or. quarters, \\ | 
and lfoin the other halfeoftheperesebere [ball then be made KX 
a Polyhedron or folide figure confifting of many fides deferibed a 5 
in the {phere, which Polyhedron.is made of the pyramids whofe. c. 


mS UW eT y r, 

bafésare the fore{ayd fowver fided figures sand the triangle VR X,and others which are in 

the felfe fame -order with them... andcomneon, toppe to them all in the point Ax xò 

Now I faythat the forfayd polihedron [aljde.af many fides toucherh not thefuperficées of the 

lefe phere in which is the circle EG H Draw (bythe 11.of the elenenth)fro the poynt A to. Stcond pars 
she playne fuperficies of the fower fided figure K B.O S a perpendizular line AY , and letis of be con- 
fall oponthe playne fuperficies in the point X. And draye thefe right lines BEET K. And, 1 


forafmuch as theline AY is eretted perpendicularly to the playne {uperficies of BK OS, 
o he therefore 


OTE LherweluethBooke 
‘i, thereforethefame.A Y isercited perpendicularly to.all the right lines that touch st, avd are, 
ofibed Ba in the plaine fuperficiesof the fomer fided fi gure( by the.2.definition of theeleuenth) Wheres, 
T foretheline AY is erected perpendicylarly.to either of thefe lines BY, ånd TK And foraf~. 
muchas(by thers definition, afshefrh Jtheline’A B is equallto the line AK , therfore the, 
[quare of the line AB is equalltothe [quare of the. line. A K And tothe {quare of the lines 
AB areequall the {quaresofthelines AY and 1B (by the 47s of the firft) for the angle.Br 
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Y Aisavight angle. Andtathe {quare of the line AK aveequal OF A wo TE as 
j F ay en a t Oa A T pl K ei ae 

the {qnares-of the lines AY-and 1K: Wherefore the fquares of’ “S <3, 
the lies AY jand Y Bureequal tothe {quares of thelines SAT, WAN SBT es 


and Ñ K: take away the {quare ofthe lize A Y-whith iscommon ` sed 
so them both Wherefore the réfidile\namely,the faire of the B- a 
Y is equal tothe refidue ,wamely >to the [quare of theline YK. 
Wherefore the-lineB Y is eqitall to the line T KM like fort alfo ig as 1 


may we proue that right lines drawne from ‘the point Y ‘to the. N a 

pointes O; andre egual} to either of the lines B Ty and TR. °K ev 

Wherefore making the tember the poynt T, and the pace: either theline BY ‘or the linet 

( —— Rdeferibe atircle, and it [bal pafe by the poynteo y and S, and ‘the fower fed a feure Ka 
“BOS fhalbeinfiribed w the circle And for afmiuch as the line KB isgreater hen the line 
Es W Z(by the 2.0f the fase; becdiufe AK is greater then AW), but the line W2 ts equall to the 
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line's OWherfore the line B K isgreater thetbelineS.0. But the line BK is equal to either - 
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of the lines K S,and B O by.confiraction. Wherefore eitber of the lines K Sand B 0 is greas 
` ter then the line S O.And forafamuch asin the circle isa fower fided figure K BOS , and the 
fides BK,B.O and KS are equal,and the fide O S is leffe ther any one of them , and the line 
BY is drawne from the centre of the circle: therefore the [guare of the line K Bis greater 
then the double of thef{quare of the line BY (by the r2.of the fecond) (for that it fubtendeth 
an angle greater thenaright angle contayned of the two equallilines BY , and Y K,which 
angle B YK isan obtufe angle. For the -angles at the cetér Y are equalto aright angles: of 
which three,namely,the anglesBY K,KYS ,and BY O are equall by the 4.of the firft,and 
the fourth nansely,y angle S 1.0 is lefe then any of thofe three angles, by the 25.of the firft.) 
Drame (by the 12.0f the first) from the point K to the line BZ, a perpendicular line ms KZ. 
And forafmuch asthe line B Dt leffethen the double tothe line DZ ( for the line B D 1, 
double tothe line D A,whichis leffe then theline DZ) + butas the line B D isto the line 
D Z, fois the parallelogramme contained under the lines D B and BZ,to the parallelo- 


gramme contained under the lines D Z and Z Bio ohen 


é d ZB AB E T 
(by the 1. of the fixt ) : thereforeifye defcribe vp- — ae ak | 
onthe line B Z af{quare, and making perfecte the 
parallelogramme contained under theclines ZD: 5 < Rk &B 


and ZB, that which is contained under the lines 


=) 


Da hich of 
necessity fhail 
fall Gpon 2, ži 
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ter at this 
marke yia 


following. 


of theline K Z, is greater thenthe [quare of the line BY, (by the 10.0f the fift). And foraf: 


muchas (by the 15 definition of: the first) the line B Ais.equalltothe line.K A: therefore al» 

fothe{quare of the line BiA is. equallto the {quare of theline K A.But(by the 47.of the fir), 
vata the (quare of theline A B, are eqilallthe Squares of the lines BY Ge LA: ( for the an- 
gle BY A ts by construction, a righi angle ) „And: (bythe {ame reafon).to the [quare ofthe 
line K A, areequallthe fanares ofthelines K Z and ZA for theangle' K Z A isalfo by 
confiruétion,a right-angle:), Mherefore the fi quares of thelines BY and. T-Asareequall to 
the fquares of the lines K Zand: ZA: Of which the {quareof theline KZ isgreater then 
the [quare of the line B Y, es hath before bene prowed Wherefore the refidue, namely, the 
Square of the line ZA; is lefethen the [quare of the line XA Wherforethe line T Ais grea- 
ter then the line A Z .™..Whereforethe ling A Xismuch greater then the line AG. But 
the line AY falleth vpon.one ofthe bafes of the E olibedvon ; and the line AG falleth upon 
the {uperficies of the lefe [phere Wherefore the Polihedron soucheth not the fuperficies of the 
leffe {phere. deha Th tah dake à 


` An other and more ready derzonfiration to prone that the line AT is greater then the 
line AG.Raifevp ( by the 11, of the firft-) from the poyntG to the line AG a perpendicular 
line G L.And draw aright line fra the point, A to the poynt L.Now thé deniding (by the 30. 
of the third )the circumference E Binto halues, Gy agaynethat halfe into halues,ey thus do- 
ing continually ,we fhall at the length by the corollary of the firff of the tenth,leaue a certayne 
circumference which fhal be lefe then the circumference of the circle BC D which is [ubten- 
ded of a line equall to the line G L.Let the circumference left be K B.Wherfore alfo the right 


üne K B is lefe then the right lineG L . And forafimuch as the fower fided figure BK O Sis 
FEFf tiy. in 


s 


t Dee, 
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ix a circle and the lines O B,B K and K S are equalt,and the line OS is lefe, thereforethe an 
gle BY K isan obtufe angle Wherefore the line B K is greater then the line BY . But the line 
G Lis greater then the line K B..Wherefore the line G Lis much greater then the line BY. 
Wherefore alfo the {quare of the line GL is greater then {quare of the lineBY. And foraf- 
muchas (by the 15 definition of the firft)the line A Lis equall to the, line AB, therefore the 
Square of the line A Lis equall to the {quare of the line AB. But unto the (quare of the line 
A Lare equall the fquares of the lines AG and G L, and to the fquare of the line A B are e- 
quall the {quares of the lines BY and Y A Wherefore the (quares of the ines AG and GE 
are equall te the {quares of the lines B Y and A , of which the [quare of the line B Y is lefe 
` then the {quare of the line G L: Wherefore the refidue, namely , the [quare of the line? Ais 
greater thé the [quare of the line AG. Wherfore alfo the line AY is greater thé the line AG. 
Wherfore two {pheres confisting both about oneand the felfe fame center, being genen, there 
is infcribed in the greater {phere a polihedyon or folide of many fides which toucheth not the 
Superficies of the lefe [phere:which was required to be domes ` a a 


i - | y C orollary: 


cAndifin the other fpherenamely;inthe lefe [phere be infcribed a Polihedvon or fo- 
lide of many fides like to the polibedron infiribed in the {phere B C D E, then the polihedron 
infcribed inthe {poereB C D E is to'the polshedron infcribed in the other [phere in treble 
proportion of that ie which the diameter of the [phere B C D Eisto the diameter of the other 
Sphere. For thofe folides being deuided into pyramids equall-in number and equall in order, 
the pyramids fhall be like But lake pyramids are (by the 8..of the twelfth) the one to the other 
in treble proportion of that ir which fide of like proportion is to fide of like proportion. Wher- 
fore the pyramis whofe. bafe is the fower fided figure KB O S and toppe the poynt A is to that 
pyramis which is of like order in the other [phere in treble proportion of that in which fide of 
like proportio 1s to fide of like proportio, that is of that in which the fide A B whichis drawne 
frothe céter of the [phere which is about the céter A,ts to ihe fide which is drawn fro the céter. 
of the other {phere. And in like fort alfo enery one of $ pyramids which is in y [phere which is 
aboutthe cétre.A isto euery one of the pyramids of the felfe fame order in the other {phere 
_ in treble proportio of that in which the fide--A Bisto the fide which is drawne ~ = 
_, fromthe center of the other [phere.But as one of the antecedentes is to one 
oy of the.confequentes y foare all the antecedents to all the confes t ~~ 
` ona e gaentes by the.r2. of thefifth . Wherefore the whole polihe. >=> 
\dron folide of many fides which isin the fpheremhich-.- > 
sò: dsabout the center.A,isto the whole polihedrosor > => - 
 folide of manyfidés which isin’ the other 
ia. fphere,intreble proportion.of thatiin ` i 
which the fide AB is tothe fide 
which ıs drawne from the. 
center of the other ` a 
` fohere,that isjof that whichthediameter = * 
B D isto the diameter of the other =“ 
phere,by.the 15:of the fifi: = 
` which wasrequired tobe... > 
. demonfivated. > wl 
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4 
M.Dee his deuife, to helpe the imagina- 
tion to young ftudéts in Geometry: and to 
make his demonftration more euident as 
concerning the errors by hym correéted in 
Euclides figure, by the ignorant, miflined. 


A Dee: 


This figure is anfwerable to the firfte 
plaine: which, cutting the two Spheres hy 
theircommon center A, made two concen 
tricall circles (hauing the fame center, with 
the two Spheres)namely B C D E,and F G- 
H. Vppon which, if you aptly reare perpen- 
dicularly , the fecond figure contayning 
two concentricall circles , (to the firit e- 
quall) and make the pointes noted with like 
letters to agree,and afterward vppon the fe- 
céd figure, fet on the third figure being here 
for the better handling made a femicircle: 
which vppon the firft igure mutt alfo be e- 
rected perpendicularly : And lafily if you 
take the little quadrangled figure BO KS, 
and make every point to touch,his like: 8 

` then reade the conftru€tion & wey the de- 
= monttratié (twife or thrifé being red ouer) 
~ Shall you in this deliueatié in apr paftborde, 
or like matter framed, finde al things in this 
‘probleme very evident. ` 
‘  Tneede not warne you,that the line AY 
may eafely be imagined, or witha fine thred 
fupplyed: or ofthe right lines imaginable 
` betwene P and T, and betwene R and V, I 
neede fay nothing, trufting that the great 
exercife paft, by thattyme you are orderly 
come to this place, will haue made you {uf 
ficient perfect to fupply any farther thinge — 
herein to be confidered. 

The little fowercorhetd peeces remay 
ning to the femicircle, ařèto be let through 
the firft ground playne:therby to flay this fe 
micircle the better in his apt place and fitu- 
ation: which it willthe more aptly doo, if 
ye dó abate flauntitigly,the contrary araffes 
of the flitt of it,and of the flitt of the fecond 
figure,into which itis to be let: abating thé 
alike much: a litle will ferue. Experience, 

by aduife, will teach fufficiently . 
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q Majter Dee his aduife and demonftration, reforming a great errour 


in the defignation of the former figure of Euclides fecond Probleme: with 
_ two Corollaries (by him inferred ) upon his fud demonstration. < 


nt eh ' 


BAT heoreme. í 7 i 


o oh Thararight line drawen from the point K, perpendicularly 
the pomt Z : Wwe Will, thus,make enident. $ ` 


dpon the line Bz, deth fal. vpon 
i \ 5 


t 
~ 


B Y the premiffes,it is manifeft, that the point Z is that point whete aright line from the point O,be- 

‘ing perpendicularly let fall to the circle BC D E, doth touch-the fame circle. Which point Z alfo is 
proued to be in the right ine B A D, the common fection of two circles cutting eche other: being one 
to the other perpendicularly erected . Thefe thinges,with other, before demonftrated, I here make my 
{uppofitionS.. .Confider, now the two triangles re@angles O ZB and KZB: Of which, the angle 


O ZB is equall tothe angle KZB . For, by conftruétion, they are both right angles : * and the angle 


: ZB O is equall to the angle Z B K . For, if from D to K youimaginea right line : ‘and the like from D 
prefently engl a Lee F 


to`O : you hauc two triangles in equall femicircles, reCtangles,namely, D K Band D OB : which haue 
thediameterB D common : and B K, the Chord, equall to B O the Chord, by conftruétion. Where- 


fore (by the 47,0f the fiill) the third fide,namely, D K, is equall to the third, namely, D O : Wherefore 


(by the 5.of the fixt) the angle Z B O which is D B Oṣisequall to Z B K, which isD BK . (For the line 
ZB, by.conftraction, is part of D B ) . And feing two augles of O Z B,are proucd equall,to rwo angles 


` of KZB, of néceflitie the third namely, Z O B,is equall to the third namely, Z K B,by the 32.0f the firft, 
> Wherefore the tivo triangles rectangles O Z B and K Z B, are proued equiangled. By the fourth, there- 


foresoi the fixt, their fides are proportional: therefore by the premiffes, proued, as B O isto B K, fo 


_is.O Zto XZ, and the third line, which fubtendeth the angle Z O B, to the third line which fubten- 
“deck the ang leZ KB.. Bur, by conftruétion,B O is equall to B K : therefore O Z is equallto KZ: And 


the third al o is equall to the third ; Wherefore tie point Z,in refpeéte of the two triangles rectangles, 
OzBand kK ZB, determineth one and the fame magnitude, in the line BZ. Which can not be : ifany 


_) other point, in the line B Z, were aligned; nearer, or fartherof,from the point B .. One onely poynt 


therefore, is that, at which the two perpendiculars K Zand O Z fall : But, by conttruétion, O Z fal- 
lech at Z rhe point, and therefdre at thé fame Z, doth the perpéndicular, drawen from K, fall likewyfes 


~~ “Which wasrequired,to bedemonttrated. 


‘Although a briefe monition, mought herein haue ferued for the pregnant or the humble learner,yet 


° es * For them that are.well pleafed'to haue thinges made plaine, with many wordes,and for the itiffenecked 
— N bufie body, it wasnécelary, with my controlment of other, to annexe the caufe & realon therof, both 
art Y ptr aS os aes ' —— Pain s Pe 
eo invincibleandalfo evident. i 1 Fe OI ene ee 
oll F 2 a Er ae EM TS ~ a E, a ' 
~ an ‘( \ $ e- | 
Ure yz Ceu Mig T 2 c£ Corollary: Lol Í } 
coaluarebs ii gani anges e ee rs i a ©, 7 
evnid? wa . faggots Rp "r { J - -ai * is “) i > D 
sgud 794 .. Hereby it os manifest, that two équall circles cutting one the other by the whole diameter if frons 
oe ee, 1 ; at : af yes : 
one and the fame end of their common diameter ,equall portions of their circumferences be taken : and 
fiom the pomntes ending thofe equall portions stwe perpendiculars be let downe to their common diame- 
en ae SS ea et Se. s 3 ; sAN j 
fons 12] Anti thofé perpendiculars Shall fall upon one and the fame point of: their common diameter. 
agt bas sashyigsetitie e asil: G y. eee, 
tt cook vlogs sol abbos i, =”). 
adien qtia Secondly it followeth that thofé perpendiculars areequak. ~ : s 
brossbiids to slain fkih a Pal. 
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q Note: 


From circles in our firt {uppofition eche to other perpendicularly erected, we procède and inferre 
now thefe Corollaries, whether they be perpendicularly ereéted or no : by reafon the demonftration 
hath a like force , vpon our fuppofitions here yfed. $ 


q T'he 16. T heoreme. The 18. Propofition. 
Spheres are in treble proportion the one to the other of that inwhich their 
diameters are, , 


Suppofe 


of Euclides Elementes. Fol.381. 


aes tafes in 
effe then the [phere D E F , or to fome [phere greater . Firft let it be unto get ropog 
a lefe, namely, to G H K . «And imagine that the [pheres D E Fand GH K be both about Thefrf cafes 
one and the felfe fame centre. And(by the propofition next going before )deftribe in the grea- Demonitra- 
ter [phere D E F a polihedron or a folide of many fides not touching the fuperficies of the lefe ae le A 
{phere G HK . And fuppofe alfo that in the fphere ABC be infiribed a polihedron like to 4 SPAMS: 


litte 


to the polthedron which is de[cribed in it,fo isthe {phere G H K to the polihedron which is in 
—— TD 


5 


the [phere D EF But the [phere A BC is greater then the polihedro which is deftribed init. 

Wherfore alfo the [phere G H K is greater then the polihedro which isin the {phere DEF b 

the 1g.of the fift.But it is alfo lefe for itis contayned in it which impoffible. Wherefore the 
Sphere ABC is not in treble proportio of that in which the diameter BC, is to. diameter EF, 
— toany {phere lefe then the {phere D E-F In like fort alfo may we prone that the [phere D E F- 

is not in treble proportion of that in which the diameter E F is to thè diameter BC, to any 

Sphere life then the [phere ABC. Now I fay that the (phere A BC is notin treble proportid. of 

that inwhich the diameter B C is to the diameter E F.to any {phere greater thé the [phere D. Smd cfe 
EF. For if it be poffible, lett betoa greater namely, to L M N.Wherfore by conuerfion thé 
Sphere L M N is to the {phere A BC in treble proportion of that in which the diameter E F. * Asi iseafe 
#5 tothe diameter BC.But as the [phere LM N is to the {phere A B C, jois the [phereD E F: $$ pies ‘ 
to fome {phere leffe thé thefphere A B.C,*as it hath before bene proned for the phere LMN afier theft 
is greater then the {phere D E F. Wherforethe [phere DEF is in treble proportid of that ip of this beokg, 

oe = hich 


Note: a genea ` 
vall rule. 


t 


The tweluethBooke ` 


which the diameter EF is tothe diameter BC to fome {phere leke the the fphere ABC, which 
és proued to be impoffible Wherefore the {phere ABC is not in treble proportion of that in 
which BE isto E F to any {phere greater thé the {phere D E F And itis alfo proned that it is 
zot to any lefe Wherefore the {phere AB Cis to the {phere D E F in treble proportion of that 


- an which the diameter BC isto the diameter E F:which was required to be demonftrated : 


Conflrudlicn. 
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A Corrollary added by Fluffas. 


\ ; 
Hereby it is manifeft that fpheres are the one to the other as ske Polibedrons and în like fort def» 
eribedin them aresnamely,eche are in triple proportion of that in Which the diameters. 


% A Corollary added by M Dee. 


Tt isthen enident, how to gene two right lines, haning that proportion betwene them, \hich,ang 
two spheres genen, hane the one tothe other, 
wets a, kS an J la ae a . 
va t For,ifto their diameters, as tothe firft and fecand lines (.offower in continuall proportion )you 
adioyne a third anda fourth line in continuall proportion (as I haue taught before.) : The firltand 
fourth lines,fhall aunfwere the Probleme . How generall this rule is,in any two like folides,with their 
correfpondent (or Omologall) lines, I neede not, with more wordes, declare. 


g Certaine T heoremes and Problemes ( whofe vfe is manifolde, in 
Spheres, Cones,Cylinders,and other folides) added by loh.Dee. 


3 CAT heoveme. T. 


The whale fuperficies of any Sphere, is quadrupla, tothe greateft circle, in the fame Shere cone 
tayned. : 


ae 


It is needeles to bring Archimedes demonttration hereof, into this place: feing his boke of the ae 
and Cylinder, with other his workes,are eue1y where to be had, and the demoftration therof,eafie. 


x AT heoreme. 2. 


Enery Sphere, is guadrnpla,to that Cone, whofe bafe is the greatest circles height the femidiae 
seter of the fame phere. 


r 


This is the 32.Propofition of Archimedes Kift booke of the Sphere and Cylinder. 


A | teas aai vaa He A Probleme. ~ t., wie -A n 
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5 PE wee: ee Oe ay aie we eS , D iLa 

i ‘ A ay oe ee SEAS At mF ‘ pe O: 5 s a en 
` A Sphere being genen,to make an upright Cone equalito the fame : or inary other proportion, 
~ aaraa i aa a 6 ET A AT a a A Na : hs 

feiten betwee riworraghit Vines °° YN e T a y coe 

ok a OS CE Sie ieee K 


* = Suppofethe Spheregeuen, tobe itjhisdidimeter being 2 C, and center D: with a line equall'to the 
femidiameter,B D.C.which let be 10) deferibe'’ circle N R r: whofe diameter let be N 2, and center 
©, it. is enident, that, N.R P is equallto the greateft circlein.4, contayned. At the center O, leta perpen- 
dicular be reared equali to B-D ( AA: EOR, of 4) which fuppofe to be 0 @ : Itis now plaine 
that. to the Cone, whofebife is the cirtle NRP ând height O @ , the Sphere .4,is quadrupla : by the 
2.Theorenie herejand by conftruction, Take aline equall to w,7’; which let be F £ : and with the fe- 


midiameter F £ (making the point F center) defcribe a circle: which fuppofeto be EKG, and dia- 
meter £G .“Atthe center F, reare a lihe pefpendicular to £ K G, by the 1z.ofthe eleuenth : and make 
it equall tog, »Letthat line be F zË fay thacthe Cone, whofe bafe is the circle EKG, and height 
the line FL; is-equall.to4~ For feing ‘F-£; the femidiametet of ZK G,is equall to N r: ( the diameter 
of N XP.) by conttrudtion : E G, the diameter of £ KG, hall be double to x 7 . Wherfore, the {quare 
of E G, isquadrupla to the {quare of WP: by the'4.ofthe fecond . But as the {quare of £ G, is i the 

TES quare 


FR 


of Euclides Elementes.~ Fol.382. 


{quare of WP; fo is thecircle £ XG to the circle X RP;by the 2.ofthis eweluethi Whëreforette eitcle \ 

E KG, is quadruple tg thecitcle NAY. And FL, theheightis (by conftrution’) ‘equal to ‘0 Q the 

height . Wherefore the cone, whofe bafe isthe circle £.K.G,and height F£ is quadruple to the cones: 

whofe bafe is NR P,and theheighto 2y bythe rnofthis twelfth: But Vato the fametoné whole’ 

bafeis NRP,andheightog,! ~, bee cilat Taro anoo ol 9d, 19AT ase 

the Sphere 4 is likewife proued `, A peo gy RN a Fen) sage he 

quadrupla'. Wherefore the cone ~ SSE Soh 

whofe bafeis E XG and height 

F L, is ‘equall to the’Sphere 4s 

by the 7.ofthefift’. Toa Sphere 

being geuen therefore, we hane 

made an vpright cone equall. 
And as concerning the other 

partofthis Probleme, it isnow . 

eafie to execute, and that two } _. 

wayes » I meaneto 4 thefprere ° 


PE purtat 
J: Thefeong "3 


toh 


/ - J... partofthe S 
geuen, to make arvprighr cone E Py diene 
in any proportion geuen betwen $ 
two rightlines, For, let the pro- 7 “po Boat 
portion geuen, be that which is PLES 191 2 eee execute 
etwene Xand Y . By theerder Syyye rap Es BY SEE a 1. 


of my additions, vpon thea. of s E A T ee e 
this twelfth booke : to the circle ~~ “= ' 

EKG maké'an other circle ia 
thar proportion that X is to Y: 
whichJet be Z-Vpon the center 
of Z, reare a line perpendicular 
and equallto FL. I fay thatthe 
cone, whofe bafe is Z,and the 
height equall to FZ,is to4,in | 
the proporuon of Xto Fr. Fer the’ 
aoe pe Z,by confiru@ion, 
barb beche caimiito herb ciohte.  .\umaiaer cee me of aa vlntck Wayans oe 
Ghee cane EK On eat ecg he URE Ce T 


yh cd 


eas a 4 cau : P 3%, Sigse tee Fr chet 4 wus saan Owe ayoni a Hag Bess FONG 7 timp 1 
conrueion, itd EKG, as xist3 Tt Wherefore, by herr .0F chis twelfth the cone vpon 2, isto the. 


line, by the s2.0f the fixe : and fuppofe it to be Ww. L faythat-arone; Whole bafecisequallto-E KG, : as 

and height the line Wis to 4,as y 1s to 1 .For. by the sgrofthistwelfth; cones being feron equall bales, 

are one to the other, as their heightes ave + But, by conftrudion, the height Wis to the height F L, as’ 

Xisto 7. Wherefore the cone which hath his bafeequallte!e RGsand height the line P isto the! 

cone L EKG, as Xisto Y , And itis proved, chat co thevorie LEK Cythe Sphere -4is equall:: Wher- 

fore, by the 7.0f the ffr, the cone, whofe baiè is equal to £Kr6, and height the line W, is to 4, as xis 

tor. Therefore a Sphere heing geucñ, wei ue nade an vpright cone;in any. proportion geuen ‘bes 

twene tworightlines . And before, we made an vprighticone, équall to the Sphere geuen ., Wherfore’ „fy rupright 

a Sphere being génen, we haue made an vpright cone, equail'to the fame, orin any-other proportion, ` ¢ oye Š 

geuen betwenetwo right lines, 1 cail tiiat an vpright cone;whofe axeis perpendicular tokis bafer o- e 

SSE FT OME T a i > ANa 
: A T elt A. apt: i A et i N mA 

A (gh CN ae ain r i E 


ony f 
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Of the fitfè part of the demonstration, it isenident’: A Sphere being propounded, that a Cone, 
Whofe bafe bath his femidianeter, cquallto the déxmeter therof,and height equall to the femidiame~ 
ter cf the fame Sphere, is equal to that Apher€ proponnded.. Fie i ; Bag = 


lia PA 


pageh a ar Pk 
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to the Sphere genen : or in any proportion betwene two right lines aligned, 


é : , 7 Ak wiin , “sg -a $ Gs aber a 
ef Sphere being genen atid Circle,toveare an upright Cone,upon that circle (asa bafe) equal 


F oe Fie ` EL a, E a We. 
Suppofe the Sphere geuen, to be Q : and the circle geuen to be C's By the firit Probleme make 
an vpright cone equall to Q the Spheregeuern : which cone-fuppofe to bè A: and (bythe 2.Probleme 
of my additions vpon the fecond of this twelfth booke) asC the circle geuen,is to the bafé of A;fo let 


Wg = f G Gg j . the 


3 


" bafe.C, the circle geuen, and height theline D, lat. . 


Tie fecond 
pertofthe..\ 


B papa set- mra 
me 


Pica kas 


Lad 


The fecond 
part of the 
Pro bieme, 


i ftrudtion) being to the height of F,as X is'to Y, doth 


4 geué (oramother to it equall duely reared,to be vn- 
» to the cone F;asX is to Y, by the r4.0f this twelfth. 


ODUA Thetwelueth Book » - 


whe heightofA,.be'te aline found t whichletbe D. Err 


ER RS 2 FEELEN 
Thenités evident,thatthecone,whichhathforhis © <5... 6.05 e ` 


found thall.be equall.to.Q,the Sphetégenen:which „E , 
conelet be F . For, by conftruction, F hathhisbafe. Ñ ‘ ; 
and height in reciprokall proportion with the cone hs fp 
A, madeequallto Q the Sphere genen : Wherfore à A 
by the r5.of this twelfth, and 7.0 the fifth, this vp- < 7 ¥ 
right cone F, reared vpon C, the cirdle geuen, ise- D ` . 


quall co, Q, the Sphere geuen : which thing the =m 
Probleme firft required. l K i 

And the fecond part of this Probleme is thus per- 
formed . Suppofe the proportion geuen to -be that EF 
whichis betwene X & Y.Then,as Xisto Y,fo letan woe 
otherright Ime found, be to the height of F : which om! oS 
line let be G. For this G, the found height (by con- 


caufe thiscone (which let be M) vpon’C,thecircle c 


But F is proued eqūaltto-the Sphere genuen: Wher- 
fore M, is to the Sphere geuen,as X is to Y. And M, 
is reared vpon the circle geuen: or his equall. Wher- mt: 
fore, a Sphere being geuen,& a circle, we haue tea- 
ted an vpright cone, vpon that geuen circle (asa Ce al 

bafe),equall to the Sphere geuen : orinanypropor- , pn \ tamo 
tion, betwene two rightlinesaffigned : which was shia 


required to be done. 


qt Probleme. 7 Joa Mo i ee 


Ze 


, i; HOD TL goggy Mery 

ef Sphere being geuen,and aright line, to make an upright cone; equal to ‘the Sphere genen, or 

in any other proportion geuen betwene two right lines : which made cone fhall haue his height fquall 
TOF Sta pian sll ahicgiet io wo 21G 1 TS, Tr TS è , i 4. abas Ey nd ty botit 
sotheright lme genen ra g aa a a e race OS 
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Suppofe the Sphere genenjto be: R: and the mas T. 
rightlmegeuen,.tobe:S. To'R theSpheregeuen, =» mo 
make auivprightcone,equallsby thefirt Problemes ue 
which'cone fuppofe to:beA. Then as S, theline ge- a 
uens isto the height of A, folet the bafeof A, beto 
ameorher eitcle, whichtet be K, by my.additions,vp- 
on the fecond:Propofition of this. twelfth booke -I 
faythas amvpright cone,-hauing his height, equall. _. 
to Sythe rightdine geuen, and his bafeK,isequall to o:> i g sy 
the Sphere genuch Let this conebenoted by L: for |.) > a 
by confituchon-» thys cone Lyang Ayhaue theyr u.s. 5] 
heightes and bafes reciprokall in proporti6: Wher- 
fore this cone L, andthe cone‘A, areequall,iby the | , 
xg. of the twelfth). But A is equall to the Sphere ge- ` 
uen by conftruétion. Wherefore L is equall to the 
Sphere geuen .And the heightofL,isequall:tothe (r; 
right line geuen, byconftrućtion : which ought to 
be done: co Mt. at” tell it e clase 

For the fecond part : findeacircle, which fhall 
haue to the bafe of L, any proportion appointediin 
right lines: as the proportion of X to Y.:.which,by 
my additions,vp6 the fecond of this booke, ye haue 
learned to do. Then, with the height, equall to the 
heigth of L reared:vpon this laft found circle,which ° 
let be T, asa bafe, you fhall fatiffie'the Probleme.» 74 
Let that Cone be V .Forthislaftcone V, isto L,as 
his bafeisto'the bafe of L, by the rr.ofthistwelfth.. “3 
But £.is,proued equal to the Sphere genen: Wher.. ~- : 
fore by the 7. of the fife, thislaitcone V, hath to R, | 12! 

i. b € » 


the 
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of Euclides Elementes.  Fol.383. 


the Sphere geuén; that proportion which is betwee X and_Y affigned : and forafmuch as the height: 


of this cone V, is equall to the height of L.: and the height of L, equal! to N, right line geuen ¢ by 


conftruđtion ) + itis euident, thata Sphere beinggeuen, & a right line,we Haue made an vpright cone,’ 


equall toi the Sphere geuen, orinany.other proportion geuen betwene, two right lines : which made 
cones, haue their height equall to the rightlinegeuen : which ought tobe done.. JE 


| Vuwilling I am to vie thus many wordes, in matters fo plaine.and eafie . But this ( I thinke ) can. 
not hinder them, that by nature are not fo quicke ofinuention, astolead euery thing, generally {po=_ 


ken, to a particular execution. " a 


A - 


n a ëy ATheoreme. A ENa 


Enery Cylinder which hath his bafe the greatefè Circle ina Sphere; e& heith equall tothe diame 
ter of that Sphere, is Sefquialterato that Sphere. Alfo the fuperficies of that Cylinder; with'his two 
bafes is Se(quilatera to the fuperficies of the Sphere:and without bis two bafes sis equal to the fisperfie 
cies of that Sphere “a ~ in EL m. 

Suppofe,a fphere to be fignified by A, and an vpright cylinder hauling to his bafe a circle equall to 

the greateft circle in A contayned , and his heith equall to the diameter of A ; let be fighified by FG .T 
fay that F G,is fefquialter to A: Secondly I fay thatthe croked cylindricall {uperficies of FG , together 
with the fuperficieces of his two oppofit bafes, is fefquialtera to the whole fuperficies {phericall of A. 
Thirdly I fay that the cylindrical fuperficies of F G , omitting his two-oppofite bafes , is equall to the 

_ fupetficies of the fpere A. Let the. bafe of FG, be the circle FLB : whofe center, firppofe M, and 
diameter F B.And the axe of the fame F G,let be,M H. Which is his heith ( for we fippofe the cy- 
linder to be vpriglit):and fuppofe H,to be his toppe of vertex. Forafmuch as , by ftippotition M His 
equall to the diameter of A.Let M H be deuided into two equall partes in the point N , by a playne fu- 


perficies paffing by the point N, and being parallell to the oppofit bafes of F G,By the thirtenth of this’ 


Ze 


je 


twelfth booke,it then foloweth,that the cylinder F G , is alfo deuided into two equall parts:being cy- | 


linders: which two equall cylinders let be I G, and F K: the axe of I G fuppofe tobe H N + and of FK 
theaxeto be N M.And for that,F G,is eee h. 

an vpright cylinder , and at the poynt 
N,cut bya playne Superficies parallell 
to his oppofite bafes , the common fe- © + 
ction of that playne fuperficies and the 
cylinder F G,multbe a * circle, equall, 0/7 < 
to his bafe F LB, and haue his center, 
the point N. Which circle,let be I Os, 
K:And feing that F L B is , by fuppofi- 
tion, equall to the greatelt circle in A, 
1O K,alfo, fhall be equall to the grea 
teft circle,in A,contdined: Alfo,by rea-' 
fon M H,is by fuppofition,equal to the- 
diameter of A : and NH, by conttru- 
id, half of M H, it is manifeft chat N- 
Hisequallto the femidiameterof A. __ l 

H therefoteyou fuppofea cone to haue the circle 1O K to his bafe ¢ and N H to his heith,the fphere 


A, fhall be to that Cone,quadrupla, by the 2. Theoreme.Let that cone be. H I O K . Wherefore A,is 


quadrupla to HTO K-And the Cylinder I G haning the fame bafe, with HI O K(the circle I O K)and_ 


the fame heith, (the right line N H)is triple to'the cone HI O K+ by the 10. 0f this twelfth booke. But 
to I G,the whole cylinder F G,is double,as is prouled: Wherefore F G,is triple and triple , to the cone 
HIOK, that is, fextuple. And A is proved quadrupla to the fame HIOK. Wherefore FG is 
to HIO K,as6.to r:and A,is to HI O K,as 4.t0 1: * Therfore F G isto A,as 6,to 4: which in the leaft 
termes, is,as 3 to 2.but3 to 2,is the termes of fefquialtera proportion. Wherefore the cylinder F G, 
isto A fefquialtera in proportion . Secondly, forafmuch as the fuperficies of a cylinder(his two oppo- 
fite bafes excepted ) is equall to that circle whofe femidiameter is middell proportionall betwene the 
fide of tive cylinder, and the diameter of his bafe: (as vnto the 10.0f this booke ,I haue added.) But 
of F G,the fideB G, being parallell and equall to the axe M H, mutftalfo be equall to the diameter of A. 
And the bafe F LB, being(by {uppofition) equall to the greatett circle in A contained muft haue his di- 
ameter(F B)equal to the fayd diameter of A. The middle proportional therfore betwene B G and EB, 
being equall eche to other,fhall bea line, equall to either of them. . 
[Asif you fer B G and F B together , as one line ,and vpon that line compofed , ás 4 diameter make a 
femicircle;and from the center , to the circumference draw a line perpendicular to the fayd diameter: 
by the r3.0f the fixth that perpendicular,is middel proportional betwene F B and B G, the femidiame- 
ters:and he him felfe alfo a {emidiameter:and therfore by the definition of a circle, equall to EB , and 
likewife,to B G.J] Anda circleshauing his femidiametersequall to the diameter FB,is quadruple to the 
citcleFLB. [ For thefquare of euery whole line is quadruple to the {quare of his halfe line , as may 
‘ GGgij. be 
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fite to FL B, (being equall toto F LB) 


Confiruction. 


Demonjtra- 
ERG, 


spa The twelueth Booke 


be proued by the 4/ofthe fecond:and by the fecond of this twelfth, circles are one to the other, as the 
f{quares oftheir diametersjae.] Whertore the fuperficies cylindricall of FG, alone, is quadrupla to his 
bafe F L B. But ifa certayne quantity be dupla to one thing , and ân other , quadrupla to the {ame one 
thing, thofe two quantities together are fextupla to the fame one thing. Therefore feing the bafe,oppo~ 


added to F L B, maketh that cépound, 
double to F L B : that double added to 
the cylindrical fuperficies of F G,doth 
make a {uperficies fextupla to F LB, 
And the fuperficies of A, is quadrupla 
to the fame FLB, by the firt Theo- 
reme. Therefore the cylindrical fuper- 
ficies of F G; with the fuperficieces of 
his two bafesis to the {uperficies FLB, 
as 6 to 1. and the fuperficies of A to F- 
LB,is as 4to 1. Wherfore the cylindri- 
call fuperficies of FG, & his two bafes, 
together, are tọ the fuperficiesofA,as | -, i ee 
6to4:thatis,inthe{malleittermes,as Pe een es 
3 toz. Which is proper.to fefquialtera, o oan o o rT ae 
proportion. Thirdly, itis already, made.euident that the fuperficies cylindrical,of F G’(onely by it felf) 
is quadrupla to F L B. And {o itis proued , that the fuperficies of the {pheré A , is quadrupla to the 
fameF L B, Wherefore by the 7.of the fifth, the cylindrical fuperficies of F G, is equall tothe fuperfi- 
cies of A. Therfore,euery cylinder,which hath his bafe the greateft circle in a {phere,and heith equal to 
the diameter of that fphere,is felquialtera to that {pere: Alfo the fuperficies of that cylinder with his 
two bafes, is fefquialtera,to the fuperficies of the {phere:arid without his two bafes is equall to the fu-, 
perficies of the {phere: which was to be demonitrated. ae a 


bec, 


The Lemma. es. beget 
| If A beto Cas 6,to 1 me B,to Cas 4 to 1:.A,is to Byas 6,to 4. 


For,feing,B is to C,as 4 to 1,by fuppofition: therefore backward, by the 4.0f the fifth,C is to B,as 


1,to 4. Imagine now two orders of qnantities, the firft, Ans Cip 
A,C,and B the fecond,6,1,and 4.Forafmuch as,A,is to Ree T 
C,as 6, to 1, by {uppofition: and C is to B, as 1, to 4,43 a w 3 
` we haue proued: wherfore,A is to B,as 6 to 4,by the 22 soam 
of the fift.Therfore, if A be to C as 6 to 1,4nd B tofC,as Sa E 4 
4to 1: Ais to B,as 6,to 4.which was to be proved. I Ey 
ihe a2 sete seed 


Note. f j ; 


Sleight things(fome times) lacking enidét proufe,brede doubt or ignorance.And,J nede not warne 
you, how gen:rall,this demonttration is : for ifyou putin the place of 6 and 4,any other numbers, the 
like manner of conclufion will follow .So likewife,in place of 1.any other one number may be, as, if A 
be to Cas 6tos:and B vnto C,be as 7 tos: A,fhall be to B,as 6 to 7.&c. 


+ 


A Probleme. 4. 


To a Sphere geuen, to make a cylinder equall, or in any proportion genen betwene two right lines. 


. Suppofe the geuen Sphere to be A: and the proportion geuen to be that betwene X and Y. I fay 
that a cylinder is to be made,equall to A: or.elsin the fame proportion to A, that is betwene X to Y. 
Let a cylinder be made (fuch one as the Theoreme next before fuppofed)that {hall haue his bafe'equall 
to the greateft circlein A, and height equal! to the diameter of A : Let that cylinder be the vpright cy- 
linder B C.Let the one fide of B C,be the right line Q C.Deuide QC into three equal parts: of which, 
let Q Econtaine two, and et the third part be C E . By the point E fuppofe a plaine (parallel to the 
bafes of BC ) to paffe through the cylinder BC, cutting the fame by the circle DE. fay that the cy- 
lindet BE is equall to the Sphere A. For feing B C, being an vpright cylinder, is cut by a plaine, pa- 
rallel to his bafes, by conftru@ion : therefore as the cylinder DC, is tothe cylinder BE, fo is theaxe 


ofD C, to the axe of B E, by the 13.0f this twelfth . Wherefore as the axe is to thetaxe, fo is cylinder 


to cylinder. But axe is to axe, as fide to fide,namely, C E to QE, becanfe the axe is parallel to 2 Fa 


of Euchides Elementes.- 
ofan vptight¢ylinder.: by the definition ofa ¢ylinge ic -0v9 isup t 
der. And rhe-circle \of the feGiion, is'parallel'ro the v og Trn ee 
bafes, by conftruction. Wherefore inthe parallelo- 
gramme (made of the axe, and of two femidiame~.. 5. | + 
ters, on one fide parallels, one to the other, being ` 
coupled together by alins drawen betwene their p W 
endesin their circumferences; whichlineis the fidé o-s 7 
QC ) itis euident, that the axe of BCisentin like. sdo : 
proportion, that the fide Q Cis cut. Wherfore the 
cylinder DC, is to the cylinder BE, as EC isto 
QE . Wherefore, by compofition, the cylinders 
D Cand B E, thatis, whole B C, are to the cylinder 
BE,as CE and QE (the whole rightline Q C) are 
to Q E But by céltrudtion, Q Cis of 3.fuch partes, 3 
as Q Econtaineth 2. Wherefore the cylinder B C, 
is of 3 {uch partes, as B E contayneth 2. Wherefore 


x 
we 
2 el ed 


B C the cylinder, is to B E, as 3.to 2 : whichis fefquialtera proportion. But by the former Theoreme, 
B Cis fefquialtera to the Sphere A : Wherefore, by the 7. of the fift, BE is equallto A. Therefore toa. 
Sphere genen, we haue made a cylinder equall.. i v 


Or thus more briefely omitting all cutting of the Cylinder, ° 


Forafmuch asB C isan vpright Cylinder: his fides are equal] to his axe or heith: therefore the two 
cylinders , whereof one hath the heith Q C and the other the heith Q E,hauing both their bafes,the 
greatell circle in the Sphere A,are one to the other as Q Cis to Q E, by the 14.0f this twelfth,but Q C 
is to Q Eas 3.to z, by conftruction :and 3 .to 2.is in Sefquialtera proportion: therefore the cylinder B C 
haning his heith Q C, & his bafe the greateft circle in A céteyned,is Sefquialtera to the cylinder which 
hath his bale the greateft circle in A conteyned;fand heith the line Q E . But by the former Theoreme, 
B C, is alfo Sefquialtera to A: wherfore the cylinder haning the bafe B Q (which by fuppofition,is equal 
to the greateft circle in A conteynedJąnd.heith, Q E, is equall tothe {phere A,by the7.of the fift. And The fe cond 
now itcan not be hard,to geue a cylinder, to A, in that proportion , whichis betweneX and Y.Forler partofthe 
the fide QE,be to Q P,as Y is to X, by the 12.0f the fixt. Therefore backeward , QP isto QEasXto Problemes 
Y.Wherefore the cylinder hauing the bafe the greateft circle in A and heith the line Q P , is to the cy- © 
linder hauing the fame bafe,and heith the line Q E,as X is to Y,by the 14.0f this twelfth: but the cyline 
der hauing the heith Q E,& his bafe the gréatéf circle in A, contéyned, is proued equall to the Sphere 
A:Wheretore by they ofthe fift, the cylindér whofe heith is‘Q P and bafe the greatelt circlein A,con- 
teyned;is to the fphere A as Xto Y. Therefore to a {phere geuen: we haue madea cylinder, in any pro= 
portion geuen berwene two right lites and alfo; before'we haie to a {phere geuen,made a cylinder ea 
quall: Therefore to a {phere génen;we hane madea cylinder equall,orinany proportion geuen- betwene 
CVO TRL che Bp Ee =~ Co” Ee he: l 


ao or 
da cnt 


A Sphere being genen, and a circle upon that circle asa bafè ,to rerea cylinder, equalltothe 
Sphere geuen:or in any proportion gener berwene two right lines, 


AProbleme. 6. 


A Sphere being genen , and a right line,to make a cylinder , equall to the phere genen, orin ANY On 
ther proportion betwene two right lines genen. 


ron av See n 


A 4 3 3 ae - \ < Ms cx 
In this sand 6.probleme, firit make a cylinder equall to the fp 


here geuen, by the 4.probleme:and 
then by the order of the z.and 3.problemes,in cones,execute thefe Teri k 


accordingly in cylinders. 


A Probleme. 7. 


T wo unlike Cones or erate being genen to findetwo right lines , which hane the fame propor- 
tion one to the orher,that the two Lenen cones or cylinders hane one tothe other, . 


Vpon one of their bafes rere a cone(ifcones be com 


pared oye linder(ifcylind 
equali to the other : by the order of the fecond and ees Jora cylinder(ifcylinders be compared) 


rd problemes : and the heith of the cone or cy- 
GGg.iij. linder, 
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An other way 
of executing 
this probleme. 


IVA Lhe twelueth Booke 
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linder,on whofe bafe you rered an equall cone or cylirider , with the new heith found , haue that pro- 
portion,which the cenes or cylinders hane,one to the otherby the 14.0f this twelfth booke. 


A Probleme. 8." 
ein upright Cone , and Cylinder , being geuen + to finde two right ines baning that proportion, 
the oneto the other which the Cone and Cylinder hane one tothe ether. ye ea 


Re ah nek ee) 
Ate ee Ee 
— 


Suppofe , Q EK an vpright =o ee ae ~ i as O 
coneand A Ban vpright cylinder ee om, «te Er 
geuen . I fay two right lines are to 
be geué which fhall haue that pro- 
portion oneto the other, which 
2 E Kand A E haueoneto the o- 
ther.Vpon the bafe B H, ereGea - 
Cone,equall to Q EK: by theori’? 0°" | 
der of the fecéd probleme: which 1-5 2-7 fhe 
let be O B H, and his heithlet be 
O C,and let the heith of 48, (the 
cylinder) , be CS, ptoducec sto) =i] 
P: fotharC’, be triplatocs,& ` 
make perfect the cone P BA. I. 

fay that # C and'O C haue that pro 
portion, which 4 8 hath OB LO oe 
For, by conftruétion,O B H ise- ~” 
quallto 2 E Kand? B H is equal 

to 4 8,as we will prowe;(Affumpt .. - 
wife). And ?P2H,andoB Hare | | 
vpon one bale,namely 8.4: wher- ` B in 
fore by-thé 14.6f this twelfth i 7 


as their Wei Mics PC andoc ale ee 

one to the other J’ wherefore’ thed i ee a a 
cylinder and cone equal to P B Hand-0 8 Hare as P Cis to 0 C-by the 7.ofthe fifth.But4B the cylin= 
der. 2 £ Kthe cont,are equal] to PBA and 6 B H:by conitra&ion: wherefore 4 B the cylinder,is to Qy 
EK the cone,as P Cisto OC. Wherefore we hane found two right lines haning that proportion that 
aconednta cylinder geuen hanë óne ro the other. Which thing we may execute vpon the bafe of the 
cone gentnas We did vpon the bafe of the cylinder geuen , on this maner. Vpon the bafe of the cone 
QEK, whieh bafe let be £ Ki ere&va cylinder , equall to -4 2 , by the order of my fecond probleme. 
W hich cylinder let be £ D,and G7 his heith,and let the heith of the cone 2 EK,be 2 G.Take the line 
G R,the third part of Q G,(by the 9.of the fixth ): and with a playne paffing by 2,parallel to £ K, cut of 
the cylinder E F: which thall be equall to the cone-@ EK ;by-the affumpt following: I fay now, that 4- 
B,the cylinder, is to 2'E K the cone,as G T,is to G R.For the cylinder E Dis to the cylinder E FasGT 
is to G X,by the 14. of the twelfth : and to £ D is the cylinder_4 B equall: by conitrugtion : and to E F, 
we hahe prouéd the cone Q EK; equall, wherefore by the7. of the fifth , 4 Bisto QEK, as GT is to 
GR. Wherfore an vpright cone,& a cylinder beiag geuenwe haue found two right lines hauing the 
fame proportion betwene them , which the cone and the cylinder,haue one to the other : which was 
requifite to be done. a ee 


ae see An affumpt. : 


Ifa cone anda cylinder , being both on one bafe,are equall one to the other : the beith of the cone 
is tripla to the heith of the cylinder’. 4ndsf acone and acylinder being both on one bafe, the heith of 
the cone be tripla to the heith of the cylinder the cone and the cylinder areequall, 


We will vie the cylinder A B & the cone P BH in the former probleme: with their bafe & heithes 
fo noted as before.I fay if P B H be equall to A B,that C P the heith of PB H, is tripla to C S the heith 
of the cylinder A B. Suppofe vpon.the bafe B H, a cone to be rered of the heith of C S, which let be S- 
BH: itis manifeft that-A B is tripla to that cone $ B H, by the 10.0f this twelfth. Wherfore a cone equal 
to A B the cylinder is tripla to SB H the cone, by the 7, ofthe fifth, butP BH is fuppofed equall te 
AB.Therefore P B H is tripla to S B H,therefore the heith of P B H thall be tripla to the heith ofS B H 
by the 14.0f the twelfth But the heith of P B H,is C P:and ofS B H,the heith is C S:wherefore CPis 
tripla to C S.And C Sis the heith of the cylinder. A B by fuppofition . Therefore a cone anda Eper, 

w, iiai eing 


\ 


fecond,part,as eale!y may be confirmed.For if AB a cylinder, and P B Ha còne haue one bafe, as the 
The conuerfe 


The heith of AB let be(asafore)CS: andof P BH, the heith, let be C P:of the heith C S „imaginea of the a/Sipte 


GAT beoreme-— fı 


pne F he fauperfictes of the fegmient or protion of any fobereisequal tothe circle, whofe femidiameter, 
23 equall to that right line which is drawne foom the toppe of thar fegmerit to thé cicninference of the 


circle which is the bafe of that portion or fegment. 

twist aleriea a ee MSS ot: ne eestor oP e iutg creed £ bd ot A Douche 
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A, aSegment being cut ad yoo i cece, ona 
Of by thie circle; whofe: oa LE elas a > ee eth es 
diameter isC E & the~ Gi pipe. 


fame circle being the . $ 
bafe of the Segment, E 
whofe topalfo is D:the 
` croked fuperficies fphe- 
ricall of the fame Seg- 


ND \ 
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we 


ia iY = 
ment; is equall to a cir- hi” = 
ter is equall to theright V WASS - et 
line DC .As is the cir- À UT > i: i - vere i 
cleB. s o a dint 


This hath-4rehimedes demontftrated in this firft booke of the Sphere and Cylinder,in his.qo.and 4t 
propofitions:and I remitte themrthether , that-will herein demonftratinely be certified : E would with 
all Mathematiciens, as well of verities eafy,as of Verities rare and obfcure , to feeke the caufes.demon- 
ftratine,the finall fruite thereof, is perfection inthis art. | N N rye 


i : cub i OE a a 


Sme NA l | 


Befides all other vfes and commodities , that are of the Croked fuperficieces ofthe Cone, Cylin- 
der,and Sphere,fo eafely and certaynely,ofvs to be dealt with all: this isnotthe leait,that a notable Er- 
ror,which among Sophifticall brablers,and vngeometricall Mafters and Do&ors,hath alongtime bene 
vpholden : may moft evidently, hereby-be confuted, and vtterly rooted out ofall mens fantafies for c= 
uer.The Error is this, Curns,ad ređum nulla ef proportio,that is: Betwene croked and ftraight,isno,pro, A great error 
portion» This error, in lines- fuperficieces,and folides, may.with more true demonftrations be ouer. commoni: 
theowne, then the fauourers of that fond fanale areable, with argument , either probable or Sophi; ek do 
flicall ro make fhew or pretence to thecontrary. In lines,1 omitte,( as now.) Archimedes two wayes,for oii 
the finding of he proportion of the circles circumference toa ftraight line.. Lmeane, by the in{cription 
and ‘circum {cription of like poligonon figures, and that other,by fpirall lines. And L omitte likewile (as 
now)in folides,of a parallelipipedon,equall to a Sphere,Cone,or Cylinder: or any fegment ot fe&tor of 
the fayd folides. And onely, here require you to confider in this twelfth booke, the wayes brought to 
your knowledge ,how to the croked fuperficies of a cone and cylinder, and of a {phere, (the whole,any >- 
fegment or fector thereof ) a playne and ftraight fuperficiesmay be geuen equall : N amely,aCircleto 79 Betwene 
be geuen equall , to any of the fayd croked fuperficieces affigned , and geuen . And then farther by my ?” Straight 
Additions vpon the fecond propofition,you haue meanes to proceede in all proportions sthatany man » and croked 
cain right lines geve,or affigite. Therfo re,Curntad retlum|proportio omnimoda poteft dari.One thing itis, » @4maner 
to demontftrate,that betwenea croked line and'a ftraight*or acroked fuperficies and a playne or fraight » of propor- 
fuperficies, &c. there is proportion. And an other thing itis , to demonftrate a particular aud fpeciall tió may be 
kinde.of Proportion, heipaheykenen croked fuperficies and a itraight or playne fuperficies. For this al- E enen 
fo confrmeth thefirit. This fhort warning willcaufe youto auoyde the fayd error ,and make you alfo n 
hable to. cure them,which are infeéted.therewithe 03:7 anioe i Md 
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Suppofe A,to be a {phere geuen,and the proportion geuen,to be that,which is betwene the righe . 
lines X and Y.I fay that a {phere is to be geuen co whofe iphericall fuperficies, the {uperficies fphericall 
of A,{nall haue that proportion which X hath to Y.Let thegreateft circle,conteyned in A the {phere be 


Foodie 


the circle B C D.And by the probleme of my additions vpen-the fecond propofitign of this booke. ; as 


Xis to Y, fo let the circle B C D be to an othercirelé found. let thatotligr circle be EF G -and his dia- 
meter EG, L fay that ~ =y adi Ea a T AA 
the fphericall fuperfici- F ii A ort. | m T a 

es of the fphere A, hath Ka È ee ’ 
to the, fpiiericail fuper- $ = 
ficies of the fphere, T 
whofe greatett circle is P 
EFG ,(or'his equall) - fic 
that proportion, which ie ol 
X hath to Y.For(by con Te 
ftrudtion)B C D is to E~ 5 


F G,as Xis to Y:and by _ 
the thedreme wextbes © Sigean 
fore as BCD isto EF2: qe BL X ELIE 1 
G Pfò is the fphérieat fa o otolde brrogii i 
perficies of A / whofe i 
grearettcircleis BC D, | 
by fppofition ) to the ae Y| Bete 
fehcricall fupe:ficies,of | l 
Peere AOA i 
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ethics ofA, to thé’ wy. J rm ai PN : oe ; + ng z Ce ` ji PRL Z3 ae on 3 
iphéficall fuperficies of the fphere, ae grafe circle is EF G: wherefore, the fphere whofe diamee 
ter iS E G3(the diameter alfo tf EPG j isthe iprere , to whofe fphericall fuperficies , the {phericall fue 
perficiés Of thé prere A hath that proportion which X hath to Y. A fphere being geuen therefore, we 
h aptrficits. the fitperticies fphericall of the {phere geué 


aire gcuén’an other {phere;to whole fphericall fi 


hath any proportion geuen,berwene two nehtlinesWwhick Sught to be done. oni 
11s) FoR eee! SP or y to ont, enn: £ CP e eo Cae Pika we. Witt eh 
arad meer eo ily el) Sod WE ea ni tobias of any Serer sed o bk obian er 
elu sat Murty) nodal le fits beni rg oii na HEY Bonsds $ oa, eeoa 
pp sates Bes agate ts a vad yA Probleme.’ 10.” MOV Te Tene t 
Pit cee: ee EAT FER LY ET am iN Sy irene w MO? [gees : 
Bt. i g: “lai alt Gogacngt 6 y “gg ig ry f a b nor Waa 
ae eA Sphere being genen anda Circleleflethen the greatest Circle, in the fame Sphere conteyned, 
(otal ze Poicoapt in the Sphere genuena Carole equali tothe Circle genen. . E TA z 
60 tr «A bite: ¢@aclRdomnat 03 , ara ee rth et Merde) snoi 


an a (phere. 
Consivuciton. 


2 Suppofe Ato be the {phere geuen tard the circle geuen leffe then the greateft circle in A contey- 


t 


+ 
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to be perpendicularly erected to the fuperfictes- U2 cays oeni caosa © cela" a ~ 
ofB CD. Seing that the portion ofthe playne- /. 1 ozhermca sisir e r e “ Demonfiran 
remayning in the {phere,is called theircommon-ofie!: eae 7? Tip eee tyme, FUR 
fection: the Gyd {ection thall beacirele , as be-arh: 19 2 PaE Fen acer 


fore is proyed „And the common feron of the fayde 1119. 
playneang the greateft citcle B CD , (whch is BEML. sied Stay 
by fuppofition ) fhal be the diameter of thë fame cira i i aN 4 ; 
ele as. we will proue . For,let that @irclelbe BL» sibiro vior P38 A hi R 
EM. Eet the center ofthe fphere Aybe the pointt o otos à P A 

H: whieh H,is alfo the céter ofthetircleBCDy : 
becaufe B C D is the greateft circle in Avcontey— ir 
ned. From H, the center ofthe {phere A , let all 
line perperidicularly be let fall to thecircle B L~: 
EM.'Letthatline be H O: andiriseuident that: -¢ 
H O fhall fall vpoi the common fection BE, by» 
the 38.0f the eleuenth.And it deuideth B E,into..) 
two equall parts, by the fecond part of the third: Tose wt a Lae. 
propofition of the third booke; by which poyne- ca Oe, - 

O all other Hines drawnein thécircleB LEM, hader, ere E 
are, at the fame pointe O , deuided into two e- 
quall parts; As if from the poynt M,by.the point 

O, aright line be drawne one the other fidecom 
ming to the circumference , at the poynt N:itis 
manifeft that NO M is deuided into two equalt~ 
partes at the poynt O-by reafon,iffrom the cen- ° 
ter H, to the poyntes' Nánd M , right lines be» 
drawne,H N and H M, the fquares of H M , andy 

H N are'equall: forthavall the femiidiantreters of 


This is mania 
feft:1f you con 
fider the tpo 
© triangles reél- 
` angles, OM 
and B ON: 


the {phere are’ equals arid thêreforerherr fquares 
are equal oneto thé othersandthe(quare ofthe © 
perpendicular H Opis common: wherefore the... : 
{quare‘of the third line M Onis: equall tothe. °° ; and they with 
fquare of the third line NO; and therefore theo m A nend Gee ‘ all, vfe the 47. 
line M O to the line N O.So therefore is. NM equally deuided at the poynt O . And fo may be proued ofthe firs of 
ofall other right lines, drawne in the circle B LE M,pafling bythe poynt O,to thecircumference one Enilide 

both fides. Wherefore O is the center of the circle B LEM: aiid therefore B E paffing by the poynt O a 

is the diameter of the circle B 1,38 M.Whichcircle(T fay)is equal to F K G: for by conitrudtion B Eise- 

quallte FG valid BE is proved thedigareterofR LEM; and F Gis by, fuppofitionthe diameter'of the 

circle F K G: wherefore B LEM is equall to:R K G thecircle genensand B LE Misin A the fpheregené, 

Wherfore we hauc ina {phere geuen coapteda circle equall to a circle genen:which was to be donc. 
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Befides our principali parpofe, K tly demonstrated, this isalfi made mani- TALERE 
Fet: that if the greateft circle ina Sphere, becut by an other-circleereiied vpoa bim at right angles, = 
that the other circle is cut by the center and that their common fection is the diameter of 1 than ener 3. 
sircle ; and therefore that other csrcle deuided is intetwoequall partes o, Yani 3» 
& p 4 ee. 2 ‘ n Ou * : i J a T siete, z 
! i i i i- L ae gc! 
Les t i À Te y 4 wi Dra. i H KER ma r , qr BP 
of Sphere being geuen and acirele,lefethen double the greatest circle im the: fame: Sphere Clit» 
tained, to cut of, afegment of the fam 25 Who/t'Spherecall fuperficies, fhall be.equall to the cir» 
sle gener. : ee a = e a ee ee EA 
4 : G j ; i a WE t = 
Suppofe K to be a Sphere geuen, whofe greateft circle letbe A B.C: and the circle geuen fuppofe ; 
p Confirnetion 


rence, and let it cometo the circumference at the point L. By.the right line HIL (perpendicular to 
AB ) fuppofe a plaine fuperficies to paffe, perpendicularly erected vpon the circle ‘A BC! ‘and bythis ei 
TE a om ee 


mee i + 
a Ugi aae 


Demonfiratio 


Conktradion. 
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Pemonflratio 
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wed. 
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plaine fuperficies, the Sphere to becutinto two fege © h Fy 
mentes : oneleffe then the halfe Sphere, namely, H A ~ kepie A 
LI : and the other greater then the halfe Sphere, name=.. ;: 
ly, HBLI. I fay, chat the.Sphericall {uperficies of the ` 
fegment of the Sphere K, in which the fegment (of the -- 
greateft circle) H A LI, is contayned,(whofe bafeis the’ |. 
circle paffing by HI L, and toppe the point A ) is equall 

to the circle DEF. For thecircle, whofe femidiame- 
ter is equall co the line A H,is equall to the Sphericall fu- » 
perficies of the fegment H AL, by the 4.Theoreme here 
added.And {by conftru&tion ) A H is equall to the femi- 
diameter ofthe circle DEF: therefore the Sphericall | © Xo. cv. 
fuperficies of the fegment of the Sphere K (cut of by the-i iy oe: 6: 
circle paffing by HIL ) whofetoppeis the point A, iszen: 21s): 
equall to thecircle DEF. Whereforesa Sphere being: 
geuen, and acircle leffe then double the greateft circle. 1! 
in the fame Sphere, we haue cutof,a fegment ofthe.: 
fame Sphere, whofe Sphericall fuperficies, is equall to.. 


ve 


the circle geuen : which was requifite to be done.  „' 


q An aduife. 


In noting or fignifying of Spheres, fometimes wel... 
vfe by one and the fame circle, in plaine defigned,to re-»~ 


magination Mathematical : or to informe the practiferMechanicall..:: . - 
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hauing the center,the point D: and the toppe of the Key m 


ters, hane the fame proportiw dne ro the other, which rhe- 
fauares of theyr diameters hane , [ Fot'like partes haue 


that 
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that proportion one to the other, thatthe whole magnitudes, whofe like partesthey ate ,:hauethe - 
oneto the other: by the 15.0fthe fift . But the {quare ofeuery diameter is quadruple.to the {quare of >? 
his femidiameter + as hath often before, bene proued : therefore, circles hane one to another, that >> 
proportion, that the {quares of their femidiameters haue one to the other ] . Wherefore, feing AC 
and B C are femidiameters of two circles, whereof eche is equall to the Sphericall fuperficies of the feg- 
mentes, betwene whofe toppes and circumference of their bafe, they are drawen : by the 4.Theoreme 
of thefe additions : it followeth that both thofe circles, whofe femidiameters they are : and alfo thofe 
Sphericall {uperficieces, which are equall to thofe circles, haue the one to the other, the fame propor- 
tion,which the fquare of A C hath to the {quare of BC . But A Cis drawen betwene the circumference 
of the bafe, and toppe of the fegment Sphericall, E A C, by conftruction : and likewife BC is drawen 
betwene the toppe, and circumference of the bafe, of the Sphericall:fegment EBC, by conftruétion: 
Wherefore the S shericall fuperficies of the fegment EA C,is to the Sphericall fuperficies of the feg- 
ment E B C, as the {quare of A C is to the fquare of B C . But the {quare of A C is to the {quare of BC, 
as A Disto DB : by the Corollary of the Probleme of my additions vpon the fecond of thistwelfth: 
And A Disto D B,asG His to H I : by conftruétion. Wherefore the Sphericall fuperficies of the feg- 
ment E AC, is to the Sphericall fuperficies of the egment E B C, as G Histo HI. We haue therfore, 
cut the Sphere geuen, into two fuch fegmentes, thatthe Sphericall fuperficieces of the fegmentes,haue 
one to the other any proportion geuen betwene two right lines : which was to be done. 


2? 


$ a7 A Corollary. ýr 


Here it appeareth demonstrated, that, circles are one to the other, asthe {quares of their femidi- 
ameters are,one to the other: = j : 

W herby (as occafion fhall ferue) you may, by force of the former argument, vie other like partes. 
ofthe diameter, as wellas halues. 2 a ; — 


X GA Corollary. 2. , > p- , p 


A 


Tt is alfo euident,that the Spherical Juperficieces ofthe two ‘fegmentes of any Sphere ,to whofe 
commonbafèsthe diameter ( palfing to their two topes. ) is perpendicrilar, hane that proportion the 
one tothe other, that the portions of the fayd diameter hane the one to the other: that fuperficies and 
that portion of the diameter on the one fide of the common bafe,being compared to that feperficies, and 
that portion of the diameter, on the other fide of the common bafe. > k awe 

TA t epah Het Ace TA ge t oe a F aioe 


t te è s 
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< A Corollary. 3.’ 


It likewife enidently followeth that the two Sphericall  fuperficiecés of two fegmentes of a Spheres 
which two fegmentes are equal tothe S phere are in that proportion the one to the other,that their axes 
(perpendicularly erected to their bafes ) are in, one to the other : whére foener inthe Sphere thofe figa 
mentes be taken, CARE, AWN th oh BE 


I fay thatthe Spherical {uperficies ofthe fegment 1>: > i wns 
C AE, and the Sphericall fuperficies of the fegineng 7 )% ti. 
F GH, hauing theiraxes A D and G I ( perpendicular i 
to their bafes ) : are in proportion one to the other, as 
AD isto GI: if the fegment ofthe Sphere contai- 
ning CAE with (the fegment of the fame Sphere) _. . 
FG H, be equallto the whole Sphere. For feingthe - 
diameter ( or axe ) AD, extended to the otherpoleor | 
toppe , oppdfiteto A ( which oppofite toppe, fet be, ‘A er 
Q_) doth make with the fegment CAE, the comple- "| 


ment of the whole Sphere: and by fu ofition, the 

fegment E G H, withthe fegmentC A ae. equallto . , HA se 
the whole’Sphere > Wherefore from equall, taking . E oli dat ? 
CAE (the fegment common ) remayneth the fég- A.. Soliditre, more 
ment C QE, equallto the ald GH. And'tlers "i 2 then I nede to 
by, Axe, Bafe , Solitie, and fuperficies Sphericallof ~~ bring any fa 
the fegment F GH, mutt (of neceffitie) be equallto. Ao ther proofe 
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4 teyned,letbe'A B C E,and his diameter B E,& céterD.. „ 
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the Axe,Bafe,Soliditie,and fuperficies Sphericall of the fegment C QE: Wherefore, by the fecond 
Corollary here, and the 7.of the fift, our conclufion is inferred, the fuperficies Spherical, ofthe feg- 
ment C AE, to be, to che fuperficies Sphericall ofthe fegment FGH,asADistoGL. , 


n= 


ATheoreme. 6. 


= 


To any folide feclor of a Sphere that vpright Cone isegual , whofe bafe is equallto he connex 
Sphericall fuperficces of that fettor,and beith equall to the feustdiameter of the fame Sphere. — - 


` ve 


Hereofthe demonftration in refpedt ofthe premi- 

fes : and the common argumentof infcription and cir- ~ * 
cum(cription-of figures is eafy :'and neuertheleffe, if“ 
your owne witte will not helpe yeu ‘fuficiently ` you `~ 
may take helpe at Archimedes hand , in his firtt booke & 
lait propoficion of the {phere and cylinder. Whether if> 
ye haue reconrfe, you fhall perceaue how your Theo- 
reme here amendeth the common tranflation there: . 
and alfo our delineation geueth ‘more liucly thew of 
the chiefe circumftances neceflary to the conitruétion, 
then there you fhall finde. Of the fphere here imagined 
tobe A,we note a folide fector by the letters P.Q RO,~. 
So that P Q R doth fignifie the {phericall {uperficies, to 
thar folide fector belonging + (which is alfo common te the 
Jegment of the fame [phere r R Q ) and therefore aline ~ 
drawne from the toppe of that fegment; € which toppe 
fuppofe to be Q. ,) isthe femidiameter of the circle, 
which is. equall to the {phericall fuperficies of the fayd. TC 2 
folidé fector or fegment : as before is taught, Letthac ` ny 
linebe Q P.By Q draw 2 line contingenr: which let be S Q T.Ar the poynt Q from theline QS, cut 
a sth ily toP Q whichilet be'S Q.And'vntoS Q , make Q T equall,then draw the right lines O S 
O Tand OQ . About which O'Q (asan axe’ fattened) if you imagine the triangle O'S T, to make an 
*halfe circular reuolution,vou fhall haue the vpright cone O ST: (whofe heith is O Q , the femidiae 
meter of the {phere,and bafe the circle, whofe diameter is S T, equal to the lolide fectorP QRO 


a 
z 5 


ATheoreme, 7. ae oe 

` Toany figment ,or portion of aSphere,thatcone 
is équcll , which hath that circle to his kafe , which 
és the bafi of the fgmét and hetth, a right line, which 
vato the heith of the fegusét hath that proportsa which a > - 
the femidiameter of the Sphere , together with the 
beith of the other fegnsent remayning hath totheheith 
of the fame other fegment remayning. vd, A 


Thisis well demonttrated by Archimedes & there- | 
fore nedeth no inuention of myne, to confirme the |.. 
fame : and forthatthe fayd demonttrationis overlong | 
here to be added , I will refere-you thether for the de= \ |. 
monftration: and here fupply that which to Archimedes \- 
demonftration fhall geue light,amd to your farther [pès 
culation and pra@hfe,ihal bea gfeat ayde and diređtión. 
Suppofe Kto bea {phere : & the greateft circle K incé- | 


Let the {phere K,be cutte by a`playne fuperficies, per- = } ` i : 
pendicularly ereéted vpon the fayd greateftcircleABe ui moo, E weit 1 
CE: let the fection be the circleabout A Cand let the j 


fegmentes 
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feamentes of the fphere be the one that wherein is A- 
BC, whofe toppe is B-and the other let be that where- 
in is AE Cand his toppe , let be E+ I fay that a cone 
which hath his bafe the circle about AC, & heith a line 
which to B F(the heith of the fegment, whofe toppe is 
B, ) hath that proportion that a line compofed of DE, 
the femidiameter of the {phere , and E F ( the heith of 
the other remayning fegment , whofe toppe is E ) hath 
, to EF, (the heith of that other fegment remayning) , is 
equall to the fegment of the {phere K , whofe toppe is 
B.To make this cone, take my eafy order thus . Frame 
your worke for the finding of the fourth proportionall 
line: by making E F the firit:and 2 line compofedofD- - 
Eand EF the fecondsand the third, letbe B F: then by 
the 12. of the fixth, fet the fourth proportionall line be 
found: which let be F G : vpon F the center of the bafe 
ofthe fegment,whofe to pe is B erect aline perpendi- 
cularequall to F G found: and drawe the lines G A and 
GC: and fo make perfectthe cone GAC. I fay, thae 
_ thecone GA C,, is equall to the fegment (of the fphere 
K)whofe toppe is B. In like maner,for the other fegmét 
whofe toppe is E,to finde the heith due fora cone equal 
to it: by thé order of the Theoreme you mutt thus 
frame your lines: let the/firit be B F: the fecond’ DB and 
B F, compofed in one right line, and the third muft be 
EF: where by the 12,,of the fixth , finding the fourth, ie 
{hali be the heith to rere vpon the bafe ,-( the circle a- 
bout A C , ) to make an vpright cone,equall to the feg- 
ment,whole toppe is E. 2 z 


n_e 


i i C Logistically. Ty 


wee 


k CAS Corollary. I. maD 
Hereby,and other the premifes it is enident that to any fegment ofa Sphere, Wwhofé whole diame- 


ter is knowne and the Axe of thefegment genen, Ax upright cone may be made equall : or in any pron 


portion , betwene two right lines affigned:and therefore ulfo aicylinder may tothe fayd fegment of the Sphere,be 
made equall,or in any proportion genen,betwene two right lines, : De 


‘ 


ACorollary. 2. 

MU anifeftly alfosof the former theoreme,it may be inferred that a Sphere; and his diameter bea 
ing denided by oneand the fame playne fuperficies , to which the fayd diameter is perpendicular + the 
two fegmentes of the Sphere,are one to the other in that proportion, in which a retlangle parallelipipe 
don haning for bis bafethe fquare of the greater pavt of the diameter, and his heitha line compofed of 
the leffe portion of the diameter and the fensidiameter:to the rectangle parallelipipedon haning for his 
bafe the fquare of the leffe portion of the diameter ,e his beith a line compafed of the femidiameter @ 
the greater part of the diameter. tes hy es 


AT heoreme. ~$. : 
` 


Enery Sphere ,to the cube made of his diameter, is (in maner ) as 112021. 
B HHh.iij. As 


Neon 
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Asvpon the firft and fecond propofitiés of this booke, I began my additions with the circle (bea 
ing the chiefe among playne figures)and therein brought,manifold confiderations, about circles : as of 
the proportion betwene their circumferences and their diameters:.of the contentor Area of circles: of 
the proportion of circles ro the fquares defcribed of their diameters: & of circles to be geuen in al pro 
portions,to other circles: with diuerfe other moft neceflary problemes ( whofe vie is partly there {peci-, 
fied): So haue Tin the end of this booke,added fome fuch Problemes & Theoremes, about the{phere 
(being among folides the chiefe ) as of the fame, either in itfelfe confidered , or to.cone and cylinder,, 
compared (by reafon of fuperficies,or foliditie,in the hole,or in part: {uch certaine knowledge demon. 
ftratine may arife,and fuch mechanical exercife thereby be denifed,rhat(fure I am)to thefincere & true 
ftudent great light,ayde,and comfortable courage (farther to wade )will enterinto his hart: and to the, 
Mechanicall, witty,and induitrous deuifer;new maner of intentions, & executions in his workes will, 
(with {mail trauayle for fete application )come to his perceiucraunce and vnderftanding. Therefore, c=. 
uen as manifolde fpeculations & pradtifes may be had with the circle , his quantitic beingnot knowne; 
in any kinde of fmalleft certayne meafure: So likewife,of the [phere many Problemes may be executed: 
and his precife quantitie,in certaine meafure,not determined, or knowne:yet,becaufe, both one ofthe, 
firit (humane) occafids of inventing and ftablifhing this Arte,was sneafuring of the earth(and therfore. 
called Geometria , thatis, Earthmeafuring) , and alfo.the chiefe and generall end (in deede } is mea~ 
fure: and meafure requireth a determination of quantitie in a certayne meafure by niber.exprefled : Ie 
was nedefull for Mechanicall earthmeafures ,not to beignorant-of the meafure and contentsof the’ 
circle , neither of the {phere his meafureand quantiti¢,as neere as fenfe can imagine or wifh.. And (in. 
very deede)the quantitie and meafure of the circle , being knowne, maketh notonely,the cone and cy-. 
linder,buz alfo the {phere his quantitie to beas precifely knowne, and certayne. Therefore feing in re- 
{pect of the circles quantitie( by Archimedes {ecified this Theoreme is noted ynto you:1 wil, by order, 
vpon that(as a fuppofition jinferre the conclufion of thisourTheoremes. .- +, 

Suppofe 2 {phere to be 7 
fignified by A: whefe diame- 
ter letbe, RS.To RS, letra 
line equall be taken, which, . 
letbe T V:of T V, by the 46.' | 
of the firit, deferibe a {quare. ', 
Let that fquare be T Y. With 
in TY let acircle be inferi- 
bed : by the 2.0f the fourth, 
which circle fuppofe to be 
OZW. That OZW ise- 
guall to the greateft circle in 
the {pliere A conreyned, it is 
euident by the diameter , c- 
qual to" Vidfivps the fquare 
TY asi bafe;.be eretted,apa 
rallelipiped6 rectagle , whofe. , 
heith is equall to T V, itis e- 
uident that that parallelipi- 
pedonis acube. Which let 
be done : and that cube pro- 
duced , lerbe noted by T X. 
Likewife;ifvpon the circle s +s 
QZ Wasa bafe and ofthe.) y.a 
heith equall co the line. TVs 
a cylinder be erected ,itis ma 
nifeft that the cylinder hath 
his bafe equall ro the greateft 
circle , in the {phere A, con- 
teined: & heith, a line equall 
tothe, dianreterof. the. fame, yi. isp >: 
{phere A, Which cylinder leta io \ fc 
be produced and noted by Z~ 
M Fay now that the {phere ` 
A,is to the cube TX, (in nya- “> 
ner.) iasthenumberr. isto |», 
thenumber.21. For feing the: 
cube TX, was produced of 
his bafe,(the {quare T Y),be- 
ing broughtinto the heith of 
a line equallroT V : &like- 4 
wife feing the cylinder ZM, 


4 
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isproducedof his bafe(the'circleO.2 H d brought intoa line,equalto the faid T Viit followethy oo» iet 
feing theirhcithes isalone,that the cube T'‘X-thall be to thé cylinderZ Myas the bafe of FXjCWhich is iiine 0 
the {quare'T Y Yis tothe bafe of 7M; thavisthecircle'O'-Z-W But thefquare'T Y3is'to thë'cirde OZ ` noes 
W.as'the number t4istothenúberr t.(in'mrdner), by Ařchimedeidemõltratió: wherfore,the cube T X . 
is to thé gli üder Z M,as the num bet re; is tothe number 11:(well ier)’ And by my third Theoremeé 

(liste addedythe cylinder Z-M,ié. 10 the Sphere:A,, int lefquialtéta propoftion® thar is,as3-t02. Where- 

fore the cylinder Z Myhading the fame tr equal partes (Which he conteynétli in refpect of the cube T- 

X, being 14,0f the fame partes) deuided into 3 .equall portions enery one of thofe portionsis3— , And 

ee OSL oo oe a ee, oh ae fh, g 

allowing tó the Sphere A, two of thole portions: it is euident,that the Sphere A fhall be7—fuch partes 

as are 14.in the cube T Xtand 1z.in the cylinder Z M . Wherefore the Sphere A, is to the cube TX,as 

ie to 14. The fraction being reduced maketh: and the number 14. being brought to the fame name, 


and denomination of thirds, maketh 23 ut away now theyr common denominator ¢ and then remay- 
heth for the Sphere-A,22.fuch partes asthe cube T Xhath 42, And thentdepreifing them., to the fmal- 
left termes: for the Sphere A, you fhall haue r1.fuch partesas the cube T:Xconteyneth 21. Wherefore 
euery Sphere,to the cube made of his diameter is,as 11.to 21. which was requifite to be demontftrated. 
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Wherfore ifyou deuide the~ 
one fide (as T-Q_) ofthe cube 
TX into 21. equall partes, and 
where r1.partes do end,recke- 
ning from T, fuppofe the point 
P:and by thatpoint P imagine 
a plaine (paffing parallel to the, 
oppofite bafes) to cut the cube 
TX: and therby,the cube TX, 
to be détiided into two reétan- 
gle parallelipipedons,, namely, 
TN, and PX: It is manifetft, 
* TN, to be equall to the- 


Q 


Sphere A, by conftrudtion:and 24, a 

the 7.of the fife. iA E e K 

y sA w ie ee aiii i A Ye: un; don genene- 

- ; a en col rie ee gi latra / res N ssi "9 nT e ni t gual toa 
g icii ious Sphere genen; 


Secondly, the whole quan- P P 
titie,of che Sphere A, being c6- 


tayned in the rectangle paralle- To a Sphere , or 


lipipedon TN, youmayeafilie; ; toany part oft - 
tranfforme the fame quantities: í} Sphere affig- — 
into other parallelipipedons vedas a third,’ 
rectangles, of whatheight,and ~“ fourth fifth ese 
of what parallelogramme bafe 'T- to gene a paral~ 
youlift: by my firit and fecond lelipipedon e~ 
Problemes vpon the 34.0f this gual, 

booke .And the like may you - ; Sided Columes 
do,to any affigned part of the Sphere A: by the fike meanes deuiding the parallelipipedon TN : as the ee end 


part affigned doth require.Asifa third, fourth; fifth , or fixth,part of the Sphere A , were to be had in a i a Soe 
parallelipipedon,of any parallelogramme bafe affigned,or ofany heith affigned: then deuiding T P, in- pe A 
to fo many partes(as into 4.ifa fourth part be’, to be tranfformed: or into fiue, ifa fifth part, be tobe ay 
tranfformed &c.)and then proceede;as you did with cutting of TN from TX. And thar I fay of paral- epi Big? 
lelipipedons,may in like fort(by my fayd two problemes,added'to the 34.0f this booke) be done in any Paer eged 
fided column es, pytamids,and prifmes: fo.that in pyramids and fome prifmes you vfe the cautions ne- apogee 
ceffary,in re{pect of their quantities, compared to the quantities of bodyes hauing parallel, equall, and ceg er 
oppofite bafes : whofe partes thofepyramids‘or prifmes are :. as béfere in their propofitions,is by Eu- JO ee 
chde demontitrated. And finally; feing;.in-thefe prefent additionss you haue the wayes and orders how fame to genea 
to geue to a Sph ere,or any fegment of the fame , :Cones;or Cylinders equall, er in any proportion be- cone or cylinder 
twene two rightlines , geuen ? with*many-ether moft necefiary-fpeculations and prattifes abou the eguel gee 
Sphere il truft that I hane fufficientlysfraughted yourimagination, for your honeft and profitable ftu- proportion af- 
die herein, and alfo geuen you ready matter, wherewith ta ftop the mouthes of the malycious , igno- fiagned. l 
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ls. fa Sphere touché a playnefuperficiessaright line' drawne fromthe center tothe touche , foal be 
trelted perpendicularly to she playne fiperficiery: #981153 O o u Pe tma 


Pataca T he tweluetid Booke: hy 


rant,and arrogant;defpifers of the moft.excellent difcourfes; trauayles; and intietitidnis'tuathematicall; 
Seing-alwel the heauenly {pheres,& flerres their {phenicall foliditic, with theircontiexe fpherical fupers 
ficies,to the earth-arall times,refpedting yand.their diflances. fromthe earth , asalfo the whole earthly, 
Sphere and globe it felfe,and infinite other cales , concerning Spheres or globes’, may hereby with as 
much eafe and certainety be determined of, sof the quantitie of auy bowle;-ball,or bullet; which we 
may gripe in. our handes(reafon, and-experience, being our witnefles) :and without thefeaydes, fuch 
thinges of importance neuer hablé of-vs,tertainely to. be knowne,or attayned viito. so! i; Set 
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Suppofe that there be a Sphere B C DL : whofe centre let be the poynt A. And let the playne fu- 
perficies G C I touch the Spere in the poynt.€ , andextend a right line from the centre A to the poyat 
C. Then I fay thattheline A Cis erected per- 
pendicularly to the playne G 1C. Let the fphere 
be cutte by playne fuperficieces pafling by the 
right line L A C: which playnes let be A B C D- 
Land-ACEL , which letcut the playne GCI 
by the nght lines G CH and“K CI. Now itis 
manifett ( by the affumpt put before the 17, of 
this booke ) that the two {ections of the {phere 
fhall be ¢ircles ;.hauing to their diameter the s 
line L A C „whichis alfo the diameter of the 
{fphere, Wherefore the right lines GCH and 
KCI which are drawnein the playne G C Ido 
atthe poyntC fall without thecircles BC DL G 
andECL . Wherefore they touch the circles , 
in the poynt C,by the fecond definitionofthe K 
third . Wherefore the rightline LA C maketh a 
right angles with thelines GC Hand KC I by N ; i , i 
the 16jof the third. Wherefore by the4.of the eleuenth therightline AC is ere&ed perpendicularly to 
to the playne fuperficiesG C I wherein are drawne the lines GCH and KC I’. Ifthereforea Sphere 
touch a playne {uperficies,a right line drawne from the centre to the couche, fhall be erected perpendi- 
eularly to the playne f{uperficies: which was required to be proued., 2 Site el = 
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if fe d right line be ai ija an extreme seyret proportion, ‘and to the 
_ greater fegment;be addedthe halfe of the whole line: the fquare made of 
~: -thofetiwva lines added:together fhalbe: pueri to the Square made cd the 


-ovhalfe of the-whole be: iva ue ushuash et Ae 
shad! sp sue: Dia tio ANG, 43919 5: ripo VIEM t i has 


AY; opoje that the right 
line A B be denided by an-|-~ 
_llextreme and meane pro- 
eaS porti in the point C.And 
let the greater fegment therof, be AC. 

And vato A C,adde directly a ryght 
line A D, and let AD be equall tothe 
halfe of the line AB. Then-Lfay that 
the [quare of the line C D is quintuple 
tothe [quare of the line D A. Defersbe 
(by wh 46. of the frf ) upon the lines 
AB and D C {quares namely, AE g 
D F. And inthe {quare D F sdefiribe. ? 
and make complete the figure, And éx- 
tend the line F C; to the point G. And 
forafinuch as the line <A B is dewided 
by an extreme and meane proportion 
in the point C,therefore that which is 
‘contayned vader the lines A Band 
BC is equall tothe {quare of the line 
AC. But that which is contayned vn- 
der the lines AB and BC, is the pa- 
rallelogram#me.C E,and the {quare of 
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Oot MA T he thirtenth Booke 


the line A Cis the {qu 


dre H F.Wherefore the parallelogramme C E isequallto the fquare 


A F. And fórafmuthas the line B A, is double to the line'A D sby confiruttion: bub\the lyne 
B Ais equallto the line K A,and the line A Dyto thelyne AH: therefore alfo,the lyne KA, 
as double to theline A H. But asthe lyne R Ais to the line AH; fois the parallelogramme C- 
K to the parallelogramme CH :Wherefore the parallelogramme CK is double tothe paralle- 
__logramme CH , And, the parallelogrammes LH and. CH are double.to.the.parallelo.. 

gramme, CH { for fepplementes of. parallelogrammes are by the 43.0f the firft equall the one 


‘ta the other). Wherefore the parallelogramme G K is equallto the parallelogrammes LH gr 


CH. And iris proged that the parallelogramme C E is equall to the{quare F H . Wherefore 


This prepoft- 
sion is the con 
nerfe of the 
former. 


Confiruttion. 


Denonstra- 
tion, 


uly 


ofthe line B 


A 


is equali to the gnomo M X Nywherefore the gnomo M X N, is alfo quadruple to the [quare 
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je ae the line C.D, is quantuple tothe quare of theline D A. Ifthereforea right line 


be denide 
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A. Ifevight line bein power quintuple to afegment of the fame lin 
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~ Thys propofitien is an other way demenfirated after the fiueth propofition of this booke. 
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ble of the fayd fegment is deuided by an extreame.and meane proportion, 
and the greater fegment thereof is the other part of the line genen at the be 
ee ee i et Fy n ea | me i 

| p 


ginning. i~ 


Vppofe that the right line 
A D C be in power quin- 
tupleto a fegment of the 
l fame line, namely, to.A-> 
SD, and let the double of . 
the line A D be the line AB. Then 1 
Jy that the line AB is deuided by an 


extreme and meane proportion , and: 


the greater fegment thereof is the lyne 
A C.Defcribe on either of the lines A B` 
and C D {quares namely AE and D- 


D 
F. And in the fJquare D F make per- 
_ fect the figure,and extend the line FC 


tothe point G. And forafmuch as the 


{quare D Fis quintupleto the {quare 
D H, by fuppofition, therfore the gno- 
mon M N X is quadruple to the [quare 
D H. Andforafmuch as the line AB 
is double to the line A D,therefore the 
Square of the line A Bis quadruple to 
the [quare of the line A D (by the 20. 
0 


L 
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of Euclides Elements: = > Fol.29i. 

of the fixt), that is, the [quare A E to the fquare DH. And it is proued that the gnomon Ms 
N X is quadruple to the [quare D H.Wherefore the gnomon M N Xis equall to the {yuare 
AE. And forafmuch as the line A B is double to the line A D; but the line AB is: eguali to 
the line A Kand the line A D tothe line AH: therefore theline A K is double to theline A- 
H: wherefore alfo (by the first of the fixth) the parallelograinme AG is donbleto the paral. 
lelogramme.C H. But the parallelogrammes L H and CH are double to the parallelogramme 
CH (bythe g3.of the firt): wherefore the parallelogrannne AG is equal to the parallelo- 
grammes LH andC And itis proued that the whole gnovion M NX is equtallto the whale 
fquare A E.Wherefore therefidue H F is equall to the parallelagramme C E, And CE 
is that which is contained under the lines AB and CB, for theline A Bis equall tothe line 
BE, and H F is the [quare made of the line A C.Wherefcre that which is contayned under 
the lines AB and BG, is equall to the [quare of the line AC.Wherfore asthe line AB 
is tothe line A C, fo is the line AC tothe line C B. * Batthe line A Bis greater then the line AC, 
wherefore the line A C is greater then the line C B. Wherefore the line A Bis denided by an 
extreme and meane proportion, and the greater fegment thereof is the line AC. If therfore a 
right line be in power quinjuple to a fegment of the fame line,the double of the fayd fegment 
és denided by an extreanze cy meane proportion, and the greater fegment thereof is the other 
part of the line genen at the beginning: Which was required to be proned. 

* Now, that the double of the line A D (that is A B) is greater then the line AC maj 
thus be proued. For if not, then if if it be pofstble let the line AC te double ta the line “AD, 
wherefore the [quare of the line AC is quadruple to the {quare of the line A D. Wherefore 
the fquares of the lines AC and A D are quintuple to the [quare of the line A D. And itis 
fuppofed that the (quare of the line D C is quintuple to the Ware of the line A D, wherefore 
i [quare of the line D Cis equal to the {quares of the lines A C and A D: whichis impof- 
fible (by the 4. of the fecond). Wherefore the line AC is not double to the line A D.In like 
forte alfo may we prone that the double of the line A D is not leffe then the line AC, for this 
is much more abfurd: wherefore the double of the line A D is greater thé the line AC: which 
was required to be proned. . | 


This propofition alfo is an other way demonftrated after the fiueth propofition of this booke, 


Two Theoremes, (in Ewclides Method neceflary)added by M. Dee. 


? 


` ATheoreme. 1. ; 
Aight line can be deuiided by an extrtame and meane proportion,bus in one onely poynt, 


Suppofe a line diuided by extreameand meane proportion,to be A B.And let the greater fegment 
be A C.I fay,that A B can not be deuided by the fayd proportion,in any other point then inthe poing 
C .Ifan aduerfary woulde contend that it may, in like fort, be deuided inʻan other point: let his 
other point , be fuppofed to be D: making A D,the greater fegment of his imagined diuifion. Which 
AD, alfo, let be lefe then our AC: for the firit difcourfe . Now, foralmuch as by our aduerfaries 
opinion, A D,is the greatet feyment; of his diuided line: the parallelogranime conteyned ynder AB, 
and D B, is equall to the {quare of A D,by the third definition and t7.propofition of the fixth Booke, 
And by the fame definition and propofitión s, the parallelogramme vnder AB ,and CB, conteyned, 
is equall to the fquare of our greater fegment AC. Wherefore,as the parallelogramme, ynder A B 
and DB, is to the fquare of A D : {o is the parallelogramme, yndet A B,and C B,to the {quare of AC 
For proportion of equality, is con- 

Miled in them both. But, foraf- 
much as DB, is ( by *fuppofition)} 
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greater thé C B, the parallelograme A c B 
ynder AB,and DB, is greater then ii tt Nowe _ 
the parallelogramme vnder AC, D 


Ii.ij. and 
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therefore bis 
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and CB: by che firft of the fixth (for 
A Bis their equal! heith . ) Where- 
fore,the {quare of A D, fhalbe grea- A è B 


ter then thefquareof AC; bythe ‘ 
14. of the fitth. But the line AD, rE ene) 


is leffe then the line AC, by fuppofi- a 


tion: wherefore the fquare of A D 

islefle then the fquareofA C . Andit is concludedalfo to be greater then the fquare of A C: Where- 
fore the fquare of A D, is both greater,then the {quare of AC + and alfo lefle. Which isa thing impof- 
fible. The fquare therefore of A D,is not equall to the parallelogramme ynder AB, and D B. And there- 


fore by the third definition of the fixth , A B is not dewided by an extreame and meane proportion, in 


the point D:as our aduerfary imagined . And (Secondly ) in like fort will che inconueniency fall out: 
if we affigne A D, our aduerfaries greater fegment , to be greater chen our A Gs Therefore feing neither 
on the one fide of our pointC: neither on the other fide ofthe fame point C,any point can be had , at 
which the line A B can be deuided by an extreame and meane proportion, it followeth of necefiitie, 
that A B can be deuided by an extreame and meane proportion in the point C,onely.Therefore,a right 
line can be deuided by an extreame and meane proportion , butin one, onely point: which was requi- 
fite to be demonftrated. — i 


ATheoreme. 2. 


E a 
What right line fo ener being denided into two partes, hath thofe his two partes, proportional! , to 
the two fegmentes of a line denided by extreame and meane proportion: is alfo it felfe deuided by anex~ 
treame and meane proportion:and thofe his two partes are his two fegments,of the fayd proportion. 


Suppofe, A B,to bea line deuided by an extreame and meane proportion in the point C,and AC 
to be the greater fegment.Suppofe alfo theright line D E, to be deuided into two partes , in the point 
F:and that the part D F, is to FE,as the fegment A C, is to C B:or DF, to be, to A C,asFEis toC B. 
For fo thefe partes are proportional , to the fayd fegmentes . I fay now, that DE is alfo deuided by an 
extreame and meane proportion in the point F. And that D F, FE, are his fegmentes of the fayd pro- 
portion .For,feing,as A C,is to C B: fo is D F,to FE: (by fuppofition).Therfore,as A C,and C B(which 
is AB)are to C B: fois D F,and F E,(which is D E jto F E:by the 18.of the fifth. Wherefore(alternate- 
ly)asAB isto DE: foisCB,toFE.And 
therefore,the refidue A C , isto the refidue A G 5 
DF,as A B is to D E, by the fifth of the fift. = 
And thenalternately, A C is to A Bas DE, * D F E 
isto D F. Now therefore backward , A Bis  }————————____—$—— rt 
to À C,as D E is to D F . Butas AB isto A- 
©, fois AC toC B ; by the third definition 
of the fixth booke. Wherefore D E is to DF, as A Cisto CB: by the rs. of the fifth.And by fuppofiti- 
on,as A C isto C B,fo is D F to FE: wherefore by the 11.0f the fifth ,asD Eis to DFE: foisDEtoFE. 
Wherefore by the 3 „definition of the fixth , D Eis deuided by an extreame and meane proportion , in 
the point F. Wherefore D F,and F E are the fegmentes of the fayd proportion . Therefore , what right 
line fo euer , being deuided into two partes , hath thofe his two partes, proportionall to the two feg- 
mentes ofa line deuided by extreame and meane proportion:is alfo it felke deuided by an extreme and 
meane proportion, and thofe his two partes are his two fegmentes,of the fayd proportion: which was 


requifite to be demonftrated. 


Note. 


Many wayes,thefe two Theoremes,may be demonftrated : which I leaue to the exercife of young 
ftudentes.But veterly to want thefe two Theoremes,and their demonftrations: in fo vpuncipal aline,or 
rather the chiefe piller of Evclides Geometricall pallace,was hetherto, (and fo would remayne ) agreat 
difgrace. AlfoIthinkeit good to note vnto you,what we meane,by one onely poynt . We meane , that 
the quantities of the two fegmentes,can not bealtered,the whole line being once geuen.And though, 
from either end of the whole line, the greater fegment may begin : And fo asit were the point of fe&ti- 
on may feeme to be altered : yet with vs , thatis no alteration : forafmuch as the quantities of the feg- 
mentes,remayne all one.J meane,the quantitie ef the greater fegment,is all one : at which end fo euer 
it be taken: And therefore, likewife the quantitie of the leffe fegment is all one.&c. The like confidera- 
tion may be had in Eselides tenth booke,in the Binomial] lines, &c. 
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Ifaright line be denided by anextreme and meane proportion, and to the 
lefse fegment be added the balfe of the gerater fegment: the fquare made 
of thofe two lines added together is quintuple to the [quare made of the half 
line of the greater fegment. 


V ppofe that the right line AB be denided by an extreme and meane proportion 
in the point C. And let the greater fegment thereof be AC. And denide AC into 
two equall partes in the point D. Then I fa that the [quare of the line BD, is 


ks LA quintuple to the [quare of the line D C. Defcribe (by the 46. of the first) upon 
the line A Bafquare A E. And defcribeand make perfect the figure (that zs diuide the lyne 
AT like unto the diuifion of the line AB by the 10.0f 

the fixth, in the pointes R,H, by which pointes drawe el 2 2 D 

(by the 31.0f the firft) unto the line A B parallel lines 
RM and H N.Solikewife draw by the pointes D,C, 
vuto the line B E thefe parallel lines D Land CS, & 
draw the diameter BT). And forafmuch as the line 


A Cis double tothe line D C, therefore the {quare of des 
AC, isquadruple to the {quare of D C , by the 20. of 
the fixth, that is the {quare RS to the{quare F- 5, a 


G. And forafinuch as that whichis contayned under 
the lines AB and BCis equall to the {quare of the 
line AC, and that which is contayned under the lines 
AB and BC isequallto the parallelogrammeCE,g To. U S i5 

the [quare of the line A Cis the [quare RS: wherefore the parallelogramme C E is equall to 
the [quare RS. But the fquare RS is quadruple to the (quare FG : wherefore the parallelo- 
gramme C E alfois quadruple-to the {quare FG. Agayne forafmuch as the line AD is 
— equalltotheline D C,therfore the line H K is equalf the line K F, wherefore alfo the fquare 
G F is equall to the [quare H L: wherefore the lineG Kis equall to the line K L, that is, the 
line MN tothe line NE: wherefore the parallelogramme MF is eqnall to the parallelo- 
gramme F E. But the parallelogramme M F is equall to the parallelogramme C G, wherfore 
- theparallelogramme C G is alfo equal to the parallelogramme F E. Put the parallelogramme 
C NN, common to thé both: " Wherefore the gnomon XO P is equall to the parallelogramme c E. But. the 
parallelogramme C Eis proued to be quadruple to G F the [quare, wherefore the gnomon X- 
O P is quadruple to the fquareG F. Wherefore the fquare D Nis quintuple to the [quare F- 
G. And D Nisthe fquareof the line D B, and GF the {quare of the line D C. Wherefore 
the fquare of the line DB is quintuple to the [quare of the line DC.1 f thereforea right line 
be deuided by an extreme and meane proportion, and to theleffe fegment be added the haife 
of the greater fegment: the [quare made of thofe two lines added together,is quintuple tothe 
Square made of the halfe line of the greater fegmét: Which was required to be demonftrated. 


Ye fhall finde this propofition an other way demonftrated after the fiueth propofition of this booke. 
Here foloweth M.Dee.his additions. 
q ATheoreme. r. 


Tf aright line,geten,be quintuple in power,to the powre of a figment of bine felf:the double of that 
This, - Segment 


C onstrn tions 


Demospirets 
thon, 


*Note how CE 
and the gnoners 
A OP ,are proa 
ued equall, for 
át ferueth in 

the conuerfe dee 
monfirated by 
M.Dee,here 
next after. 


| The thirtenth Booke 


Thispropaf- Segment and the other partvemayning of the frf genenline ,make a line , divided by extreme and 
tion, srthe meane proportion:and that double of the fegment ts the greater part thereof. 
connerfe of l `D g À ! i 
the formere ___, Forafmuch as,this,is the convierfe of Euclides third propofition: we will vfe the fame fuppofitions 
and conftrudtions there fpecified:fo farre,as they fhall ferue our purpofe » Beginning therefore at the 
‘conclufien, we muftinter the part of the propofition, before graunted. It was concluded, thatthe 
{quare of theline DB, is quintuple, tothe fquare of the line DC , his owne fegment. Therefore 
D N(the fquare of DB)is quintuple, to G F, (the fquare of DC). But the {quare of AC (the dou- 
ble of DC) whichis RS, isquadruple to G F, (by the fecond Corollary of the 20. of the fixth): and 
therefore R'S,with G F,are quintuple to G F:and fo itis euident, that the fquare D N , is equall to the 
fquare RS, together with the {quare G F, Wherefore,from thofe tworequalles , taking, the {quare G F, 
(common to them both):remayneth the {quare R S , equall to the Gnomon XO P. But to the Gno- 
* As ve bane monX O P,the parallelogramme* C E,is equall: Wherefore the fquare ofthe line A C, whichis RS, 
noted the is equail to the paralielograme C E.W hich parallelogamme is cétained vnder BE, (equall to AB: )and 
place of the C B,the part remayning of the firitine geuen : which was D B.And the Hne A B,is made of the double 
pecutier profe ofthe fegment D Cand of C B,theother part of the line D B, firltgeuen. Wherefore the donbleof the , 
WP Sin the fegment D C, with C B,the partremayning (which altogether, isthe whole line AB) isto AC, (the 
ma. =. double of the fegrment D C Jas that fame, A C,is to C B: by the fecond part of the 16.0fthe fixth. Ther- 
demifiration fore by the 3.definitié of the fixth booke,the whole line A B,is deuided by an-extreme and meane pro- 
ofthe 3 portion, & A C,(the double of the fegmét D C) being middell proportionall,is the greater parttherof, 
y ee aright line,be quintuple in power, &c..(as in she propofition } which was to be demen- 
trated. $ 


Or thus it may be demonttrated. 


‘Forafmuch as the fquare,DN is quintuple to the {quare GF, (I meane the fquare of DB thelinegené, 
to the fquare of D C the fegmét): And the fame fquaré D N, is equall tothe parallelograme vnder AB, 
© B,with the fquare made of thedine D C: by the fixth of the fecond: ( for vato the line A C , equally 
deuided: the line.C B,is,as it wére adioyned) . Wherefore the parallelogramme ynder AB, CB, toge- 
ther with the fquare of D C , which'fs G F , is quintuple te B 
the fquare G F, made of the line DC. Taking then , that’ 
f{quare G F,from the parallelogramme vnder A B,C B:that 
parallelogramme(vnder A B,C B)remayning alone, is but 
quadruple to the fayd fquare of the line D C. But, (by the 
4.ofthetecond , or the fecond Corollary of the 20. of the 
fixth .) RS, the fquareof-theline AC, is quadrupla tothe < 
fame {quare G F: Wherfore by the 7.of the fifth the fquare R, 
ofthe line A C, is equall to the parallelogramme vnder A- 
B,CB,and fo,by the fecond-part ofthe 16. ofthefixth: A- 
B,AC,and C B, are threelines in contiauall proportion. H 
And feing AB is greater théA C,thefame A C,the double 
of the'line D C , fhall be greater then the partB C ,remay- 
ning: Wherfore by the 3.definition ofthe fixth, A B,(cem- 
pofedor made of the double of D C, and rhe other part of Li 
D B remaining)is deuided by an extremeand middelpro- T > L S g 
‘portion: and alfo his greater fegment is A C the double of ; 
the fegment D C.Wherfore, Ifa right linc'be quintuplein power &c. asin tthe propofition:which was 
to be demonftrated. 


e 


3 ATheoreme. 2 


If aright line,denided by an extreme and meane proportion , be genen , andto the great fegument 
therof be direttly adioyxed a line equal tothe whole line genen,that adioyned line,and the faid greater 
fegment,domakea line dinided by extreme andmeane proportion , whafé greater fegment is the line 
adieyned. 


Suppofethe line geuen , deuided by extreame and meane proportion ,to be AB deuidedin the 
point C,and his greater fegment,let be A C: vnto A C direétly adioyne a line equallto A B: let that be 
AD:[fay,that A D, together with A C,(thatis D-C)isa denided by extreme and middel proportion, 
whofe greater fegmentis A D, the line adioyned. Deuide AD, equally in the point E. Now , foraf- 
muchas A E, is the halfe of A D,(by conftruion , ) it is alfo , the halfe of A B(equall, to A D,by con- 
dtrudtion): Wherfore by the 1,of the thirtenth,the fquare of the line compofed ofA Cand A E(which 
incis E C)is quintuple to the fquare of the line AE. Wherefore the double of A E , and the line i - 

a compofed. 


of Enclides Elementes. - 
‘compofed, (as in one tight line) isalinede 75t 0%! +h 
uided by extreme and meane proportion,by om rte i ars 
the conuerfe of this third(by me demonttra- D fre dane ; 
ted) : andthe double of AE,isthegreater _ 
fegment.But DC is the line compofed of 
the double of A E, & the line A C:and with 237 
all,A Dis the double of A E.Wherfore,D C, Pee oe 
is a line déhided by extreme and meane pron om eT cona i É 
portion and'A D »ishis greaterfegment. Ifa tight line,therefore’, deuided-by extreme and meane pro- 
portion, be geuen,and to the greater fegment thereof , be direétly adioyned a line equall to the whole 
line geuen,that adioyned line , and the fayd greater fegment , do make a line diuided by extreame and 
meane proportion , whofe greater fegment,is the lineadioyned : Which was required to be demon- 


trated. 
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_ Forafmuch as,a D isto a c:asax,isto a c(becaufe an is equall to a a,by conttrudtion,}.: butas 
axistoac,foisacto c s:by fuppofition. Therefore by the 11,0f the fifth ,as a cyisto c's , fo isa D 
toa c. * Wherefore ,as a c ,andcs,(whichis a ex )is to c 8:foisap,and ac (whichis p C)tOA C. 
Therefore, euerfedly,as a B,isto ac:fois'D-cto a p. Anditis proued, a p,tobeto a c:asa cisto 
c g. Wherefore as a s isto a cand a cto c s:foisp c,toav,andap,toac.Butag,ac,andcs 
are in continuall proportion,by fuppofition: Wherfore o c aD and a,c, are in continuall proportion. 
Wherefore by the 3 definition of the fixth booke,p c,is denided by extreme and middell proportion, 
and his greateft fegment,is a b. Which was to be demonttrated Note from'the marke *,how this hath 
two demonftrations.One I haue fetin the margent by. 


oA Corollary. 7. 


Upon Euclides third prepofition démonftrated,tt is nade cuident: that of a line denided by ex- 
treame and meane proportionyifyon produce thelef? fegment equally to the length of the greater : the 
line therby adsaynedstogether With the fayd lefe fegment,make anew line denided by extreame and 
middle proportion: Whofe loffe Segment isthe lincadioyned, hosp fac ey Qe 

' Sb ae Son en hee E yt ee 


For,if A B,be deuided by extreme and middell proportion in the'point C,A C; being the greater 
fegment,and C B be produced, from the poynt B making‘ line; with CB, equallto’A C, which let be 
C Q:zand the line thereby adioynedylet be B Q:1 fay that'C Q , is aline alfo deuided by an-extreame 


and meane proportion, in the pointB:and thatB Q_ (the line adioyned )is the leffe tegment, For by the - 


* Theref ore, by 
my fecond Thee 
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then C B: there 
foreD Ass 
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C: wherefore iff 
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thirde,it is proued,that halfe A C,(which,let be,C D) with C B;as onë line,compofed,hath hispowre . 


or {quare, quintuple tu the powre of the 
fegment C D: Wherfore, by the fecond 
ofthis booke, the double of C D, is de-. 
uided by extreme and middell propor- \, 
tion * and the greater fegment thereof, © 
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= a 
{halbe C.B.But, by conftruction, C Q,is 
the double of CD, for itis equall to AC. Wherefore C Q is denided by extreme and middle propor- 
tion,in the pointB:and the greater fegment thereof fhalbe,C B. WhereforeB Q, is the leffe fegment, 
which is the line adioyned.Therefore,a line being deuided, by extreme and middell proportion, if the 
leffe fegment,be produced equally to the length of the greater fegment,the line thereby adioyned to- 
gether with the fayd leffe fegment,make a new line deuided, by extreme & meane proportion, whofe 


te 


leffe fegment,is the line adioyned . Which was to be demonttrated.” T 
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Df from the greater fegment sof a line dinided,b ry tide and middle proportion, a line,equall to 
_ the leffe fegment. be cut of :the greater fegment thereby is alfo denided by extreme and meane propor- 
tion, whofe greater fegment fhall be nowthat part of it which is cut of. ma 


For,taking from A C, a line'equallto C B : let A Rremayne.I fay , that A C, is denided by an ex- 
treme and meane proportion in the point R:and that C R,the line cut ofis the greater fegment. For it 
is proued in the former Corollary that C Q is deuided by.extreme and meane proportion in the point 
B.But A C,is equall to C Q by conftrudtion:and C R isequall to CB by conftruĉtion : Wherefore the 
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i LEA T hethirtenth Boo. ke z . i 
refidue,A Ris equall to B Q the refidue.Seing therfore the whole 4. Cis equal] o, the whole C Qand 
thegreater part of A C , which is C- aaan 
Risequalto CB thegreater part of A FT) A: 

C 'Q'and the lefle fegm étalfo equall y a gon y B Tra | 
tothe teffe:and withall feing C Qs" Sian Pree ae ie Rdg 
proned to be diuided by extreme & -i Ro Pauci.. ar 
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foloweth of neceffity;that,A C,is dinided by extreme and.meane proportion in the point RiAnddeing 


. CB,is.the greater fegmentof CQ :.CRuhall be the.gregter,fegment.of.A C „Which was to be de- 
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Ie is enident thereby, a line being dinided by extreme aud meane proportion, that the line where- 
by the greater fegment excedeth the leffe together wih the’ lfe Jeoment > do make a line dinided by 
extreme and meane proportion: whofe lefe fegment , is the fayd line ofexceefe , or difference betwene 
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To denide by an extremeand meane proportion, any right line geuenin length and pofition. 
y “Lately RY, AS wy ACY Liao ae oa t 


Aasai bite AS A See . eh. e { 
CES ake Sy Weds FEAE re wean COP SY Oh Ott}, 


abi. RRE a y ear ree oa E E =: EN oe ee i P 
Suppofea nd esl: in length and polition,to be A B.I fay that A'B is to be denided by an ‘extreme, 
and meane proportion: Denide’A B into two equall parts as in the point’ C. Producé A B diredlly,from 
the point B, to the point D: making B D, equal to BCS Fa'the liné’A D, and atthe point Dleta linebe 
drawen*perpendicular: by the 11. of the firft, which let be D F: (of what length you will). From DF 
-and at-the poinrD, curt ofthefixth parte.of. ... 1 _: oF z ik 
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DDE: bythe 9. ofthe fixth. And let thar fyth. oii l suvonerh napa ie a ee 
-parts;bethe line D.G.VpponD Fasa diame= 4 0 oo voli ge ee i 
ter, delcribea femicizcle: which, letbe D H- ** i ier 
E.From the point G, rere aline perpendicu- , » 

lar to D F,which fuppofe to be GH : and let ` kare | 
itcome to the circumference of D H F, in the K : in 1 
point H.Draw right lines, H D,and H F.Pro- C ie 
duce DH, from the point Hi, fo long, tilla- ra 

line adjoyned with D H, be equall to H F; ee b 


which let be DI, equall to H F . From the 

point H. to the point B,(the oneendeofonn ~ 
line geten) leta rightline be drawen-: as-H-))"- 
B. Brom the point Ilera line be.drawen, to: 
‘theline AB: fo thatit he alin paral brosti Ba aia 
line HB, Whichparallellinefyppofe tojbe Ie i M sal basa es nh 
e RE a e e S SF 
that AB, is denided by an extreme & meane < j ' E 
proportion, in the point K. For the triangle D KI, hauing H B, parallel to IK, hath his fides D K and D 
I, cut proportionally,by the 2. of the fiŝth. Wherëforèas | His to HD: fo is K B,to B D. And therfore 
compoundingly, (by the 13. of the fineth ) as DI, isto D H: foisD Kto D B, But by conftrućtion DI 
is equail ro HF: wherefore by the, of the fifth, D Lis toD, H, as-H Fis to D H, Wherefore-by, the rz. 


‘of the fifth, D-Kis to DB,as H F isto DH. Wherefore the {quare of D Kis to the {quare of DB} as the 


“(quare of H F, is to the [quare of DH: by the 23 of the fixth. Bur the {quare of HF, ‘is'to the: {quare of 
DH: asthe line G Fis to the line G D’ by'my corrollary vpon thee, probleme of my additions to the 
fecond propofition of the twelfth. Wherefore by the 11. of the fifth, the fquareofD K is to the {quare 
of DB; ab the lineG Eisto the lirie]G D.. Bur: by conftruction, G, F is quintuple to G D. Wherefore the 
{quare of D K is quintuple to the fquare of D, B: and therefore, the double of D B, is deuided by anex- 
treme aiid:meane proportid, and B K isthe greater fegment:therof, by the2. of this thirtenth. Where- 
fore feing A.B isthe double of D B by conitracion:. the line AB is deuided by an extreme and meane 
ag i i i ' p roportion: 


raih wen HI 


of Sickides Eleméntes.: Fol.394. 


proportion: and his greater {egment,is the line B K. Wherefore AB is deuided by an extrerheand 
meane proportion, in the point K. We haue therefore deuided by extreme and meane proportion any 
line geuen in length and pofition. Which was requifitetobedone.- © > 0 o7 Siuo Ja 
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The fecond way to execute this. problems. "7t >+ 


Suppofe the line geuen to be 4. 8.Deuide 4B into two equall parts: as fuppofe it to be done in the 
pointc. Produce 4 & from the point B: adioyning a line equall.to 8.C, whichlet be 2 D. To the right 
line 4 D, and at the point D, ere&t a perpendicular line equall to Z D, lét tharbe D £: Produce £ A fró 
the point D to the point F: making D F to contayne fide {uch equall partes, as'D E-is one. Now vpori 
E r ne Pec etait afemicircle which let be £ ÁF: and"lét the © NU. ivisaes 
point where the circumference òf E XF, doth cue the line 4Bjbethe `’ — ae 
point K. l fay that -4 8, is deuidedin the point. by an extreme and " s 
meane proportion. For by the 13 .of the fixth £ D,D K, & D Fate three Eg Aa 
lines in continiall proportion, (2 Xbeing the middie proportionall), A hed ü | A 
Wherefore by the corollary of the 20. of the fixth, as £ D istoD F, fois 4 oer gpl hp. 
the fquare of £ D,to the {quare of D K, but by conftrudction, £.D;is fub- i 


are of D K. And therefore“the fquare of DX, is quintuple to the 
fquare of ED. And B Dis equallto.£ D3by. conftrućtion; therefore the 

fquare of D-K.,is quintuple tothe {qaare of 2D. Wherefore. the dou- 
ble of 8 D, is denided by an extreme and meane proportion: whofe | 
greater fegmenris B X: by the fecond ofthis thirtenth i 'Birby con- ` 
Ktrudtion, 4B, is thé double of 5.22 Wherefore 4 8, isdinided by ex- ` 
treme dnd meane proportion, and his greater fegment}.is 3.X:.and 
thereby, X, the point ofthe diuifion, We haue therefore deuided by z 
extreme and meane proportion, any rightline geuen,inlength and pow =° \ o 
fition. Which was to be done. Ss yy ene 
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Ech of thefe wayes,may well be executed: But in the firft, you haue this auantage: that the diame- 
a 5 taken at pleafuie. Whiclt ih the {écoiid way,is ener iuttthrife fo'long, as thé line geuen to be de- 
ui ed. a \ v wh wlet om aii s ey os . a All “ a 
? o ATAD ... 
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Ree ig Sapin De BBG deulde GA a 
LAN PUAKA extr eame cr meane proportio, Ope i > ead aa L 
lse the point C. And let the greater feg- a Se ete ae 
ment thereof be AC.Then I fay,that the fquares | - 8 83 Sf be 
made of the lines AB, and BC, are treble tothe 4, 
[quare of the line AC.Defcribe ( by the g6 ofthe | 
frt)upon the line A Ba fquare AD EB And y 
make perfect thefizure . Now. foráfmuch as the 
line A B „is deuidéd by an extreame and meane 
proportion inthe point C:and the greater feemet — 
thereof, is the line AC , therefore that which is 
contayned under the lines A B and B Cis equall 
tothe [quare of the line AC . But that which is 
coutayned under the lines A Bund C B is the pa- SEE 
RKB. it i 


t, 
> 


— 


a 


} 


= a 
ie eS. a. 


H 
g 


Er 


line be denided by an extreameand meane proportion:the {quares 
made of the whole line and of the leffe fegmét, are treble to the fanare made ` 
hemor ps wells asd T a $ 
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jN Lhe thirtenth Booke 
| pullelograumme A R and the [quare of théline A- =: ecto e 
` C is the fquarë F D. Wherefore the parallelo m 
gramme AK isequailtothefquareF D. And | ` 
the parallelogramme AF is equall to the pa- 
vallelogramme F E , put the {quare C K commos 
to thes both:wherfore the whole parallelograme. . 
AK tsequallto the whole parallelogramue Cat 7 i. 
E. Wherefore the parallelograwnmes CE and A- | 
K are double tothe parallelogramme: A K . But. 
the parallelogrammes AK and C-E;arethe gno- : 
won L M N,and the [quare € K ..Whereforethe 
gzemon LM N and the{quareC K,are double te. 
she parallelogramme AK But tt is proved that the - a. 
paratlelogramme A K isequal tó the yware P ee ee ee 
Wherefore the gnomon L M Nand the fquareCK are double to the {quaré D F. Wherefore 
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the gnomon LM N and the {quaresC K and DF yare trebletothe [quare D F Bus the gnba 

non EMN andthe {quaresCK and D Fare the wholé {quare AE toxetber with the 

Square CK , which arethe {quares.of the lines A Band BC. And D F isthe [quare of the 

line A C.Wherefore the {quaresof-the lines AB and BC yare treble to the [quare of, the line 

3 AC. if therefore a right line be'denided by an extreame and meane proportionsthe fquares 
nade of the whole line and of the efe fegineut , are treble to the [quare made af the greater 


figment: which was required to be proued. 
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of this booke. . 
-g The x T heoreme << 2": The s Propofitions i + ui = va 
g Ifaright line be denided by an extreame and meane proportion, and vnto 
This is woof esh it be added a right line equall to the greater feginent thë whole right line 
dm frot is deuidedby an extreame and meane proportion , and the greater fegment 


addedtothe = -Èhereofys the right line benen at the beginnings an Ws toyni 
third propofitið. a enh Sil S is i So 3 a? 
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A ine TS Vppofethatthe right line 4 B be deuided by anextreame apd, ay el a rti- 
line equal to ereof be AC. And'vntothe line 
mines oadd KX . Then 1 ay shat the line D Bys 
Be greater WL y an extreame and meane proportion in thepoint A: a id she greater 
fegment a line ee ee a $ Ea B“ $ 
equall to the 


whole lineis a 


whole linet 
meane the line a, 
dinidedbyex- anextreame and meane proportion 
sremcand ~ 34 the point C,thereforethat which 
MCAS propor- 5 d T Th: B 
tion. is contayned vader the lines A 
and BC isequall to the [quare of 
the line AC.But that whichis cen- 
tayned under the lines AB and B- 
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Cis the parallelogramme CE yand LAr of theline AC isthe fquare C H . Wherefore 
the parallelogramme C E is equall tothe fquareC H. But vnto the fynare CH is equall 
the fquare D H, by the first of the fixth:and unto the parallelogramme C E,is equall the pac 
rallelogramme H E. Wherefore the parallelogramme D H is equali to the parallelogramme 
H E. Adde the parailelogramine H B,commoa to them both . Wherefore the whole parallelo- 
gramme D Kis equall to the whole [quare AE. And the parallelogramme D K , is 
that which is contayned under the lines B D and D A, for the line AD is equall to 
the line D L,¢y the [quare A E is the [quare of the line AB.Wherfore that which is contay- 
ned under the lines A D and D Bis equall to the [quare of the line AB. Wherefore as the 
line D B isto the line B A, fo is the line B Ato the line A D,by the 17. of the fixth . Butshe 
line D B is greater then the line B.A. Wherefore the line BA is greater then the line A D. 
Wherefore the line B D is denided by an extreame and meane proportion in the point A,and 
bis greater fecment isthe line AB.If therefore aright line be denided by an extreame and 
meane proportion and unto it be added avight line, equall to the greater [egmsent: the whole 
right tile i3 denided by'an extreame.and meane proportion and the greater [egmen ttherof; 
ithe rghit line giten at the beginning:which was required to bedemonfirated. foe 8 padini “9 
scsui7ed. y : ko Ba, i 


his propofition is agayne afterward demonitrated. 
prop 5 


p eames 
ie 


at Ra 


A Corollary added by Campane. 


«Hereby iris manifeft that.if from the greater fegment of aline deuided by anextreame O meane 
proportiot, beraken away thëlefe Segment- the fayd greater fegnsent {hall be. deuided by an extreame 


wid weane proportion andthe greater fegezent thereof [hall bethe line takenawaye. © an.. 
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toa Astetthélineaw, bedéuided by an extreame and MeaMme srs yay oo wee denen vee 
roportion;in the pointe. Andletthegreater fegment be the, i wu o io Su, | 
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cisalfo dpuiged by.an ‘extreame.and meang proportion in the, - 
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oint p,atrd that his greater portion is Dc. Fors by the definiti- = =s Ry 
no(ofa line fo deuided) az,isto a c,asa c isto c B .Butasac 
isto c B,fo isa c to p ¢yby the 7.of thé fifthi(for.o, esby:conftrudtion is equall to e z )wherefore,by the 
11.0f the fifth,as a isto a c,foisa c toc p: and therefore by the 19.0f the fifth, as a s istoac, fois 
he refidue c sto the refiduea p.But ¢ z isto a D,asD cisto ap ( by the7.of the fifth) for c is by 
ay ey e y a, E ee . k ak "ES ae 3 Ta 6&5 5 ii 3 ite ne es 
ConA eqialltoicn Whetefore,arcistoy sas o èis to.a.D,and:fojby the definition ofa line de 
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uided by an extreameand meane proportion, it appeareth,a ¢amthe point p, to be deuided »byan EX- a 
el i, j ze Bi al AS is CETE 


treame and meane proportion: which was to be proued, 


T wo Corollaries( added by WEDee following chiefely vpon the veritie, 


m/s demonstration of his Additions : ed 
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‘woaorgsd or stt aL THAT SAT YD doen whet a gp ing es se! 


‘at 


Corollary. i iee 


SiS TOIA L R old o sos as 
_ As any line being denided by an extreame and middle roportion » doth gene vs three right lines, 
Fa continual propevsion:Soyeither-by, adioyning diretth to ky gréater figmenta line equalt tothe first 
Tybolekincsvk( Senondly by producing the lefefegment.,.cqually. roche length of the greater fegment: 
con Gt irelly Jay exeeong from she greater egmnentan part equal to the lefe fegment: or( forwrtbly \by ad- 
forreag acdene lids os be great cleaner lone equall ta the fane Jegment:it is mansfeft that in entry of 
thefe forrer Wwayes,We bañe two lines desided by an extreameand meane proportion: (it iptowèetezone 
genen,and the other made Jand With all,sn every way,we bane fower lines it continual proportion. <<... 
SS S a TABS { takisi aki a A Ma G. 
Of thefe two lines, (by eztreaiie and meane proportion deuided})their demonftrations < are after 
Euclides 3,propofition added and here in this fifth by Excelde proued,Bur of the fower lines in continu- 
all progertion feing,the demonttration is moft eafy for any man to frame:T will here, but note the lines 
i KKk.1j. ynte 
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vnto you: as in cuèry of the fower places,the conftruétions hane them lettred and fpecified.-As in my 
Girt way added after the third propofition,D C,A D,A C,and C Bzare fower lines in continual propor- 
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nea 


tion.And.in the fecond way, A B,C Q, (equall to AC)C B,andB Q tare fower lines in continisall pro- 
portion And in the third way,A B,A C,C R,(equall to CB) and A R, are the fower lines ii Continual 
proportion And in the fourth way(by Exclide declared)D B,A B,A C(equallto A DJand @ Bate fows 
er lines in continual! proportion.So}that in the firlt way you haue A D,and A C,middle proportionals 
betwene D C,and C B.In the fecond way,you have C Q , and CB, betwene A B,and B Q.Tn the third 
way,you haue A C,C R,betwene AB and A R:and in the fourth way,you haue A B,and A C,betwene 
D Band CB, aai Set kare a T A 


“Aw A Corollary? ian”! + 
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“Wes alo manref; ihar yoilmmay by any of the fower twayes here pecified,proceede infinitely 5 in the 
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"2° falas the dffumption or taking of thething which sto be proned,as grated, 

and by thinges which nece{farily follow it,to pafe vato forte tinsh gradated. 2 onin iu 
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Compofition,is anaffuraption or taking of athing graunted, and by thinges which of 
iva certaimevight line’ A Bybe divided by an extreame čr meane proportion in 
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tuple tothe {qnare of AD... For foralmuch as thefquare of the line GD is quintupre to ive 
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C D is(by the 4. of the fecond ) equallto p y. 5 = 
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which is contayned under the'llines C Ajad A D twife.Wherfirethat which is com poled of 
the [quures ofthe ines'C. Aye? A-D together with that which is cotained under the lines C+ 
AA: Difwife i guinbuple to the [quire ofthe line A D.Wherfore,that which is compofed 
of the fquareef: helige CA tocether with that which is contayned. under the lines C A, and 
CAD wife D yuxdPople-t0 the fquare of the\line AD But imta that, which is contayned 
wniler the Pris CA upd-A D3 repress eguali that whichis.contayned under thelinesC A, 
and A B,for the line A Bis double tothe line AD. And vnto the [quare of. the line A- 
C, is equall that which is cotayned under the lines A Bey B C,for the line A B, is by [uppofi- 
tion dinided by an extreme andepexwt proportionsin the poimt. Cx Wherefore, that, which is 
contayned under the lines A B, and AC, together with that which is contayned under the 
lines A Band B C,is quadruple to the fae of the line: A D.But that , which is compofed 
of that which 8 tane onder the nes Band AC ogevber with that which is contay- 
ned under the lines ‘AB and BCI the; quire of the line AB(by the-2. of thefecond »)Wher- 
Jaretheiuard ofthe Wine A Bis pipleds théffare of te lie AD . And o's iin 
deede for the laë AB is doubleio'the line A D:as was at the first {uppofed.- 5- 
5 : NTE LE ae bs Neri hk Diameter: (Uhr S% ts chee n: Ja 
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‘n Row foxglniich as the {quare of the line A Bis quadruple to the [quare of the line A D; 
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ut the [quare of the line A B,is that which is contayned vader the lines A B,and A'C,toge- 


Ra 
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ther with that,which is contayned under the lines BA, and B C: Wherefore that which is 


contayned. under the lines B Aand AC, together with that whichis contayned under the 
lines B And B Cis quadruple to the fquare of the line AD -~ But that which is contayned 
ape abe line B doari Ca equaltochai hich is conynd onder the ines D A and 
ACi byt eroh the Jixth band that which is contayned under the lines A Band B Cis 
equali to the Jquare of the line AC, by the definition of aline dinided by extreme and 


geane proportion. 4 her fore the [guare of the line.AC,tocether with that, which is contay- 
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Heaunger the hnes D, A and AG iwifesisquaduple to the [quare of the line D AWherfore 


that whichis coz oled of the quar the lines D Aand A C,together with that which is 
gontayred vader the lines D Aand AG, tivife,js quintuple to the [quare of the line DA.But 
that which is compofed of the [quares of thé lines D'A and AC., together with that whith 
is contayned under the lines D A,and A C twifesis equall to the {quare of the line C D Chy 
the 4.of the fecond) Wherefore the fquare of the line C D is quintuple to the fquare of the 
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line A D:which was required to. be-demonSrated eo... 50 
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A Sappoferbar a certaynevight tine,C D be quintuple to a fegniet of the fame line,namely, 
one Ditvind hivhedouble of theline Dybe ABT he t fay that the line A B is divided by an 
vextreomeand meane proportion inthe point Cand the greater feginet therof is A C,which is 
where oF the vight line pit atthe peginning:F or forafmuch asthe line A Bis dinided by an 
extreame and meane proportion in the ‘poynt C andthe greater fegment thereof isthe line 
AC, therefore that which is contained winder the lines A B,and B.C,is equall to the {quare of 
the line AC . But that which is tontayeoe Be Ns os 
ned under the lines B A, and AC ipe Bees Sw A es 
qual to that which is contayned òf- uet © Wa O O T T 
salirthebines.D A and ACrwifer for-she-line B A is doublets theline AD. Wherefore that 
whichis contayned under the lines A Band BC together with that which is cotayned under 
whe lines R Asana A C,whichis the fqnare of the line A B(by the 2.of the fecond) is equali te 
KRG. that; 
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shat which is contayned onder} lines D A;G-AG; twife together with thefquareof the line 
ACBut the [qnare of the line AB,is quadruple tothe{quare of the line, D. A. Wher fore thas, 
which iscontayned under thelines.D. A,and AC; twifestogether withthe fi qnareof, the. dine 
A C,is quadruple to the Square oftheline AD Wherefore the; fguaresaf the li ERA and, 
A C,together with that whichis comtayned: anderthe lines DA sand A: Cy twi Aray isthe 
fquare of the line D C,aré eiquintuplete she fqware ef thèline. DA. And fars they sn dade 
Beth ebayer. OO. sus ot Sus at sath oft: YA WN HWA 
ei = AVAGO BDA K weladi hes Yowentda oh Gavdar dt Meas bo 
SOn mpofit fition of the.2\Kheoremes. sess T hshinih colt 
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Now aan n as sthe efquare of elie G] M oF berma tashe efyn: re oft ite oh 
But thef{quare ofthe line Dsisthagavh EP ISL pated of the faaee é ofp. fines) eo r AC; 
togetherwiththatwhichis, cotained ¢ nth Lie peile NY et aces A 
of the line D AA. g ` together, -with tba At. ane CRAMER 4n wader th thel i ZAG 
twife,are quintuple to the) guare of. the line DA Whe INA by ding iio that Ds ts a 
under the lines D A and AC,twife together y ith KE of. j line C A,is quadruple 
to the [quare of the line A D. And the} fi quare 0 eline AB, is ‘quadruple tothe (auare of 
theline AD „Wherefore that which is contayned : ae the lines D Ae AndAC pif, 
which isthat, whichis con tayned, ‘under the lines B. A papa AC once, iano hth 
(quare of the line A Cyisequallt to the {quate oft theliné AB. B. Bit the efquares of BD! isha 
whit is contajned under “the lines BA, and A Co a 106 ether ‘with thats which 8 onta ined 
under the lines B, A,aid B.C Wherfare that ‘whith it is ee ed D paler t the lines BA, oe 2 
C,to ogether with that whichis is cotayned a) nderitbe lin lines A SBCs ég all R to. that h whith 
as ‘coptayned. vader, ‘the: lines B A sand. A G hogether: with se ‘lise A: C. Row 
-dhen taking away that whichi: is common to them i both nainely, th tha: ‘whith? ay ¢ot4 tayited vader 
the lines BAand AC the refidue,namely that a which ¢ a contayned ars ae ln AB, 
BC isequallto the fguare ofthe. fine AC. Wherefore as ‘thelineB Ani ta the Va we AC a 
is the Line A Cto the line. CB.But the line BAT greater. “thin. ‘the line AC Wher 
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she line A P ilfo? is i greater 1 theathe line (A BWhereforet the line A Bi is. : Winided $ oa e 
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Suppofe that a certayne tight: Line A B3badinided by anextreame , and meane propor- 
tion in the point C sand let the greater fegment thereof be the line A:C, and let the halfe of 
the line A.C, be the line CD. Then Ifay: that the {quare' of the BD is giiztuple to the 
fquave of the line CD. For-forifimiichia as the, fgnäre ofthe line BD; is quintuple tothe e [guare 
of theline C D:But thefqiare'oftheline D.B, isthat\ which is:contayned vudenthelines 
AB, avd B C together with the qnanéofthetineD:C( s sheó., Tat fecond) Wherefore 

` shat whichis coutayned under the Vines AB, and BOs sh Xie noo ban SWRA 
together with the quar eof: the line D-G is qviniup Has) isi vier tnd aor tt D R 
to the {quare of the lineD C. Wherefore that whichis La. É Do AEA. >) bh Sal Bi 
contayned under the lines A ‘Band BC , is quail je obs va A Cows! eRe Bis 
to the [quare of the lineDC. But unto that whichis vor 05 u Whe WEA OY pve 
contajned. wader the lines A-B,and B,C pis equall the Square of stheline A Ce fer theline 
A B,isdinided by an extreame and meane proportion te, the point C» Wherefore: the [qaare 
fe the line A.C is quadrupletothe fquare ite the ine D Crand fois it in deede., forthe line 

A Cis double to the line D c 
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F ora [much as the lint AGivdoubletothe liteD G , therefore the Square ofthe line 


A Cis quadrupleto the [quare of the line D C (bythe 20.0f the fixth) But vunta the fquare 
of the line A.C, is equail that which iscontayned underthe lines A B,and B C 3 by fappofi- 
tion: wherefore that which is contayned under the lines AB andBC., is quadruple to 


the fquare of the line CD 4 Wherefore,that which is contayned under AB, andBC,to- 


ther with the {quare the line D:C, which is the {quare ofthe line DB ( by the 6. of the fe- 

cond )is quintuple tothe fquare of the lineD C:which was required to be demonstrated. 
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Suppofethat a certayne right line AB , be dinided by an extreme and meane proportion 
i the point Cu dnd let the greater fegment thereof be AC. Then 1 fay that the [quares of 
the lines AB and B Care treble to the (quare of the line AC. For forafmuch as the {quares 
of thelines AB, and BC, are. treble iobbesuere of theline AC, but the fquares of the 
lines A B,and B Care that which is contayned under AB, and B C,twife together with the 
Square of the line A C(by the 7.0f the fecond) Wherefore shat which is contayned under the 
lines AB,and B C,twife,together with the [quare z 
of the line AC,istreble to the {quare of the line ~> cD NL ical y 
AC. Wherefore, thatwhich iscontayned under ee a el a 
the lines:AB,& B C,twifesisdouble tothefquare i... > > P oi foe 
of the line AC? Wherefore that which is contayned under the lines AB, and BC, once,is 
equallto the {qdare of the line AC. And foit is ii. deedé. For theliné AB is divided by an 
extreme,and meane proportion inthepointC. o. a. e N tac 
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‘= Korafiiuch therefore asthe line AB , is dinided by am:extreme and meane proportion 
in thE porii Cand the greater fezinent thereof is the line A C,therfore that which is contay- 
ned under thelines A Band BC is equall to the [quare of the line A CWherfurt that which 
iscotayned under the lines -A Band BC. twifeis double to the fquare of AC, Wherfore thas 
which is contaypiedl indir the lides A Bänd B C , tie together with the quare of the line 
AG, ts treble tothe [quare of the line A.C. But that which is comtayned under the lines: A. 
B,and BC;twife,together with the [quare of the line A Gsis the fqwares of the lines A Band 
BC( by the 7 of the fecond) Wherefore i te of the lines A B,and B G, are treble tothe 
Square ofthe line. C:mbich was required to be demonstrated. = 0 5e S 
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+ Suppofe thatacertainevight line AB , be dinided by dn extreme and meane proportion 


in the point C. And let thé greater Jegment therof be the line A C. And unto the line AB; 
addeatine equallto the line AC , and let the famebe AD.: Then I fay that the line D- 
Bis dimided by an extreme and meane proportion in the point A . And. the greater fegment 
therof ts the line A B.For forafimuch asthe line DB is diuided by an extreme Gy meane pro- 
portion in the point A,and the, greater | egmsent thereof is the line AB , therfore as the ling 
D Bis to theline B A fois the line Ba ev BS WIE Nes 
Ato thé BAPA D: but the life A DE ee Poo gb gee rsaniteed ae 
2s equall to the line AC : wherefore as > 
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the line D B is tothe line B A fois the line B A tothe line AC Wherfore by conuerfio as the 
line B D is to the line D A,fois the line A B to the line B C(by the corollary of the 19. of the 
ifth):wherfore by dinifion,by the.x7 .of the fifth asthe line B.A,is to the line AD, fo isthe 
line A C,to theline G B.Butthe line A D is equall tothe line A C.Wherfore astheline B A, 
isto the line A C fo is the line AC tothe line G B.And fo it is indeede, for the line A B is, by 
fuppofttion;diuided by an exiremeandmeane proportion in the point Ces eves iw 
Oa t Compofition. of the sT heoreme. ba | 
Now forafmuch as the line AB is diuided by an extreme and meane proportion in the © 
point C:therefore as the line B A is to the line A Cfo is the line AC tothe ine C B: but the 
line AC is equall to the line AD Wherefore as the line B Aisito theline A D , fois the line 
AC to the line C RB Wherfore by compofttion (by the 18.0f the fifth as the line B D 1s to the 
Line DCA, Jois the line AB th the tine B C.Whereforé by conucrfion(by the corollary of the 
19. of the fineth) as thelineD B isto theline B A, fois the line B A to theline'A C:but the 
line AC iseqiallto the line A D:Wherefore a8 the line D B isto the line B-A Jois thé line 
B A tothe line A C.Wherfore the line D B, is dewided by an extreme and meane proportion 
in the point A= and his greater feement ii theline AB i which was required to be demon-: 
pirated CS es Re ey a | TS Se: a te ea 
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Q Eingir is doubteles,that this parcel of Re/olusion and Compofition,is not of Exclides doyng:it can not 

intly be imputed to Excéde,that he hath, thetby 3ey ther {uperfluitie or any pare difproportioneéd ini 
hiswhole Codepofition Elemental. And though, for one thing , one good demonitration well fnffifech: 
for flablifhing ofthe yeritie: yet,ofone thing diuerfly demonftrated : to the diligent examiner of the 
ditierfe“meaneés, by which; thar ‘varietié’ati(eth, doth grow good dccafions of inuenting demon-" 
frations where matter is more ftraunge, harde, and barren Alfo,though refolution were not in all. 
Euclide before ved: yet thankes are to be geuen to the Greke Scholie writter, who did leaue both 
the definition, and alfo, fo fhort and eafy examplesof a Method, fo auncient, and fo profitable. 
The antiquity of it, is aboue 2006: yeares: it is to wete, {euer fince ‘Plato his time, and the profite, 
therof fo great,that thus I finde in the Greeke recorded.*Mefodot dÈ buws mapad iolar xarrisy uo 
5 Sidhe aandae, tx keyi suchoysQuiiw, dvayvoa rs gouide iv ngs 6 Tarai (Os pact) 
AeoSuparri ziigi ony Agiis xo extivgs morhua xg, yeopsergian tugélus isopor yeveebas. , Proclus: 
hauing fpoken of fome by naturc, excellent in inuenting demonttrations „pithy and breif fayeth : Yer 
are there Methods geuen [for that purpofe}.Andin dede;that,the beft, which,by Refolution,reduceth' 
the thing iiquired ofjto,an mdoubted principle. Which Méihod, Plato, taught Leodamas (asis ree: 
ported) And heisregiltied,thereby,to haue-bene theinuenter ofmany:things inGeomety. |... 
_» Andavérely iñ Problemes , itis the chief ayde for Wining and ordring a.demonttration : firt by 
Suppofition,of the thing inquired of; to be dope:bydue'and orderly Refolution to bringirto aftay; 
Fee Torben tge “InWwhichipdia cof Art \great abundance.of examples , are.to be feen", in that. 
excellentand mighty Mathematicien;Archimedes +8 in his expofitor,Eutocius, ia Menachmus likes 
wife:and in Diocles booke,de Pyrijs:andin many other. And now, for as muchas, ont Ewclsde in the 
laft fix Propofitions of this thirtéath booke propoundeth >and concludetlr thofe'-Problem es which. 
were the ende,Scope, and principall purpofe,to which all the premiffes of the 12. bookes,and the reft 
of this thirtenth, are directed and ordered > Ir fhall baznificialy dap and to a great commodity, by 
Refolution , backward , from thefe 6. Problemes, to fetumme to the firit definition of the firt booke:I 
meane,to the definition ofa point. Which,is nothing hard to do.AndI do counfaile all fuch,as defire 
to arrei në Ytö'the profound knowledge of Geonierrie., Arithmeticke, or arty braunche'of the {eiences 
Mathematicall , {0 by Refolution., (difcreatly:and aduifedly)to,refolne,ynlofe, vntoynt and difcaner 
enery partofany workeMathematicall, that, 


therby, afwell, the duc placing of euery'verity., and his 
prooferas alto, Whar is either fuperfluous;or wanting,m ay evidently appeare For fo-tc:inuent,& there 
with to ordét their writings, Was thecuftome ofthem »whoin-the old tme,were met excellent; And, 
t(formypartjin writing any :Mathematicall: co nclufion, which requireth great ifcourfe, at length 
hane found, (by experience) the commoditie.of it,fuch: that to do other Wayes,were to mea confu- 
#54 and an vaitethodicall heapiig of matter together: befides the difficulty of inventing the matter, 


à . a - Ps. z T ais a fe 
to be difpofed and ordred.I haue occafion,thus to geue you friendely aduife,for yourbehofe: becaufe 
fameror late hue inueyed againtt Euclide,ot Theon inthis place, otherwife than 1 would with they 
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of Euchiles Elementes.. Fol.398. 
> Thes.Theoreme. ~ ~ The 6.Propofition 
Ifa rational right line be diuided by an extreme and meane proportion: 
eyther of the fegments, is an irrationall line of that kinde,which is called 
a harefiduallling,, ame nm od beh Oba 


5 
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Tag Vppofethat A ne | i 
“| proportion inthe point C,and let the greater fegment thereof be AC.T hen 
fay that eyther of thelines A C , and C B , is an irrational line of that kinde, 
which is called a refiduall.Extend the line AB,tothe point D: and let the line 
AD,beequallto halfe of the line AB. 5>. M= i 
Now foras much as the right line A B,is p S rpe 
diuided by an extreme Cy meane propor- nr A 
tion in the point C,and unto the greater n . 
fegmet AC is added a line A D,equallto the halfe of the right line A B:therfore(by the 1.0f 
the thirtenth )the [quare of the lineC D is quintuple to the {quare of the line A D-Where- 


Sore the [quare of the line C D ,hath to the {qnare of the line AD ,that proportion that niber - 
hath to nuber Wherfore the [quare of the line C D is commet{urable to the fquare of the line . 


meget Mag fy . Rea r gress re Pg : 
> beyng a. rativnall line be denided ty an extreme and meant 


Conitrnttions 


Demonfirax 
Ri Ha 


AD.But the {quare of theline D A is rationall, for the line D Ais rationall,forasmuch as - 


it is the halfe of the rationall line A B. Wherefore the [quare of the line C D,is rational: 


Wherefore alfo the line C D,is rationall .And 'forafmuch as the fquare of the line C D kath 


not to the fquareof theline A D , that proportion thata [guare number hathto a fquaré 
number ,therfore(by the 9 of the tenth) theline C D ,isincommenfurable in length , to the 
line AD: Wherefore the lines C D , and D A are rational commenfurable in power only. 
Wherfore the line AC isa refiduallline shy the 73. of the tenth. Againe , forafmuch as the 


line AB,is denided by an extreme and meane proportion,and the greater fegment thereof is - 
A C,therfore that which is cotayned under the lines AB,¢y.BC,is equallto the {quare of the - 


line A CWherefore the {qnare of the lined C,applyed to the rational line A B, maketh the 


bredth B C. But the {quare of arefiduall line, applyed toa rationall line maketh the bredth 


a first refiduall line(by the 97. of the teath) . Wherefore.the line CB; isa firft refiduall 
line. And itis proved that the line A C,is-alfoa refiduall line. If therefore a rationall right 
line be dinided by an extreme and meane proportion,either of the fegments,is an irrationall 
line of that kinde,whichis called a refiduall line,which was required to be demonftrated. 


2 » QA'Corollaty added by Campane. x 
A Hereby itis manifeft , that ifthe greater fegment be a rationall line: the lefle fegment fhalbe a refi- 

lne i a Ga . 

For ifthe greater fegment A C,of the right line A C B be ditiided into two equall partes in the point 
D,the {quare of the line D B, fhalbe quintuple to the fquare of thé line DC, (by the 3. of this booke.) 
And forafmuch as the line CD, (beyng the halfe ofthe -© ` 
rationall line fuppofed A C) is rationall by the 6. diffini- s 
tionoftheteñth:? And vnto the {quare of thelineDC, |. A ii c B 
the fquare of theline DB is commenfurable , ( for itis es Seeman 
quintuple ynto it.) wherfore the {quare of the line D B;. Lats 
isrationall.W herfore alfo the line D B is rationall, And i ; 
forafmuch as the fquares of the lines D B & D C,are notin proportion, as a fquare niibet is to 2 fquare 
number : therefore the lines DB and DC are incommenfurable in length ( by the 9. of the tenth.) 


Wherefore they are commenfurable in power only ¢ Wherefore by the 73, of the tenth, the line B Ç; 
which is the lefe fegment,is a refiduall line, - ` 


> 


Ther. heoreme. - ` ` T'he 7.Propofition. 


If an equilater Pétagon haue three of | his angles whether they follow in ors 
LL1i. der, 


The thirtenth Booke E 


der, or not in order, equall the one to the other : that Pentagon fhalbe equi- 


‘angle. 
TA RV ppofe that ABC DE, bean equilater pentagon. And let the angles of the 
TA tafesin- y CM ayd Pentagon , namely , firft , three angles folowing in order, which are at the 
. # ‘ propofi= points A,B,C,be equal the one tothe other. hen Lfay that the Pentagon AB C- 


Coutruttion «= —— : 
The firft cafe, *hefetwo lines C B, and B A, are equall to thefetwo lines B A,and A E, the oneto the other, 


Demonstra- - andthe angle C B A is equallto the angle B A E:therefore (by the 4. of the firft) the oe a 
tiom Cisequal tothe bafe B E,and the triangle A B Cis equall tothe triangle A B E and the reft- 


gle BC Ais equallto the angle B E A, andthe angle~ 
AB EtotheangleC A B. Wherefore alfo the fide A- 
Fis equailtothe fide B E (by the 6.of the firft). And 
, at was proved that.the whole line AC isequal tothe 
whole line BE.Wheréfore the refidue C F is equallto ` 
the refidue FE. And thelineCD,is equall to theline  ° 
D E. Wherefore thefetwo lines F C and C.D aree- | 
quall to hefe two lines F E,and ED and the bafe F- | 
D ,iscommon to them both. Whereforethe angle F- . 
C-D, is equail tothe angle F ED. (by the 8. of the.’ ry D 
Sirft). And it is prowed that the angle 5 C A,is equal...» ~ Ld 
tothe angle A E B. Wherefore the whole angle BCD isequallto the whole angle AE D.But 
the angle BC D ; is, fuppofed to be equall tothe angles A , and B. Wherefore the angle A E- 
D, is equalltothe angles A and B. In like fort alfo may we proue that the angle -C DE , is 
Thefecona  °qeallte the angles Aand B. Wherefore the Pentagon A'B C D Eis equiangle. 
© But now fuppofe that three angles’, which folow not in order , be equall the one to the o- 
ther namely let the angles A,C,D,be equall.T hen fay that inthis cafe alfo the Pentagon 
ABCD Eis equiangle.Dray a right line from the point B,to the point D.Now forafmuch 
as thefe two lines B A,and A E,are equallto thefetwo lines BC, and C D, and they compre- 
hende equall angles therefore(by the qof thefirst ) the bafe B-E , is equallto the bafe B D. 
And the triangle AB E , is equallto the triangle B D C,and the rest of the angles are equall 
to the reft of the angles,under which are fubtended equall fides : wherefore the angle A E B; 
as equallto the angle C D B. And the angle B E Dis equallto the angle B D E, ( by the sof 
the firft) for the fide B E,is equall tothe fide B D. Wherefore the whole angle A E D, is equal 
tothe whole angleC D E.But the angleC.D E , is fuppofed to be equall tothe angles A, and 
C.Wherefore the A E Dis equallto the angles A,and C. And by the fame reafon alfo the ana. 
gle A BC, is equall to the angles A, Cand D.Wherefore the Pentagon A BC D E is equian- 
gle.tf therefore an equilater Pentagon hane three of his angles whither they follow in order, 
or not in order, equall the oneto the other: that Pentagon fhalbe equiangle «which was re- 
quired to be proucd. i 


tafe, 


| a _ 
i co T he 8. Probleme. > > The 8: Propofition. 

Ifin an equilater «s equiangle Pëtagon two right lines do fubtend two of 
the angles following in order:thofe lines doo diuide the one the other by an 
extreme and meane proportion:and the greater fegments of thofe lines are 

` “ech equall to the fide ofthe Pentagon. ` ` ait 
m l Suppofe 


t 


of Euclides Elemeéntes. © Fol.399. 

VEN (a V ppofe that ABCD E bean equilater and equiangle Pentagon. And let twa 

4 a | right lines A C and B E,fubtend the two angles A,and B which follow in order. 
i AVS And let them cut the one the other in the, point H . Then fay that either of 
SL d thofe lines is dinided by an extreme dy meaneproportio in the point H: And that 
eche of the greater fegments of thofe lines are equal to the fide ef the Pentagon. Circumy{cribe 
(by the xg.of the fourth) about the Pentag ABC D E,acircle ABCD E.And forafmuch Con flrsBions 
as thefe two right lines E A,and AB are equall to thefe two right lines AB ,andBC,and Demsnftra- 


they contayne equall angles: therefore (bythe pof os. l 7 o tiom A 
the firfi)the bafe B E,isequatto the bafe AC. andthe à co, o s k a T 
triangle A B E,isequallto the triangle AB Candthe - ` i i 


angles remayning , are equall to the angles remaye < J 
mayne, tke one tothe ether, vader which are fub- 
tended equall fides . Wherefore the angle B AC, is 
equali to the angle AB E.Wherforethe angle AHE |- 
is double to the angle B AH , (by the 32. of thefirft) 
for it isan outward angle of the triangle ABH. And KE 
theangle E AC is double tothe angle B AC ( bythe ` 
lafi of the fixth).F or the circumference E D Cis doa- 
ble to the circumference C B. Wherefore the angle H- 
A Eisequallto the angle AH E Wherefore alfo the - l 
right line H E ,is ( by the 6. of thejirft) equallto the | 1, A 

right line E A, that isto the line A B. And forafmuch as the right line B.A is equall to the 
right line AE, thereforetheungleA B E is equalltothe angle A E B . But itis prouedthat 
the angle AB E is equal to the angle B A H: wherefore alfo theangle BE A is equall to the 
angle BAH. Andin the two triangles AB E and A BH,the angle A B Eis common to 
them both wherefore the angle remayning, namely, BA E is equall to the angle remayning, 
namelj,to -A HB (by the corollary of the 32.0f the first) .Wherfore the triangle AB E, is ea 
quiangleto the triangle A BH Wherefore proportionally as the line E B , isto the line B A, 
fois theline'AB tothe line B.A (by the-g.of the fixth) But the line B A és equall to the line 
E H Wherefore as the live B Eisto the line E H, fois the line E H tothe line H B . But the. 
dine B Eis greater then the line B A:mbherefore the line E H; alfo is greater then theline H- 
B Wherefore the line B E;js diuided by an extremeand meane proportion in the point H(by 
the 3.diffinition of the fixth)and his greater fegment E H is equallto the fide of the Penta- 
gon-.In like fort alfo may we prove thatthe line-A Cisdinided by an extreme and meane pros 
portion inthe point Hand that his greater fegment CH; is equall to the.fide of the Penta- 
gon, (For the whole line AC is equallto the wholeline B E andit hath bene proued that the 
parts taken away B H ard AH ave equall:wherfore the refidueC H is.equall to the refidue 
EH (by thes oof thepifih).1f therefore in an equilater and: equiangle Pentagon twa right 
lines do fubtend two of the aigles following in order: thofe lines doo divide the one the o~ 
ther by an extreme and meane proportion : and the greater fegments of thofe lines are eche 
equal tothe fide of the Pentagon: which was required to be deimonfirated, 0" 


q The o.Theoreme. T heg. Pro pofition. 
k- Ifthe fideof an equilater bexagon and the fide of an equilater: decagon or nag We 
 teangled figure, which both are infcribed in.one.¢g, the felfe fame circle, be 
added together: the whole right line inade of them isa line dinided by an 
extreamte and meane proportion , and the greater segment of the Le is 
ed 4. i the 


The thirtenth Booke 
the fide of the hexagon. ` : 


CoN V ppofe that there be a circle A BC. And let the fide of a decagon or tenangled 
X figure infcribed in the circle A B C,bè BC,and let the fide of an hexagon or fixe 
angled figure infcribed in the fame tircle,beC D.And let the lines BC andCD ~ 
jis ZEA be [oioyned together dircttly that they both make one right line, namely, B D. 
Then I fay that the line B D is diuided by an extreame . =" 
and meane proportion in the point C.and that the greater 
fegméttherof ts the line C D. Take( by the 1.0f the third) 
the centre of the circle. And let it be the point E:and draw 
thefe right lines E B,EC, and E D . And extend the line 
Demonftra- BEH the point A.Now forafmuch as B Cis the fide of an® 
tion. equilater decagon therefore the circumference or [emicir- 
cle AC Bis quintuple to the circumference CB .Where- 
Sore the circumference AC is quadruple tothe circumfe- 
rence C B . But as the circumference ACistothecircum- 
ference C B, fois the angle AEC to theangle C E B,by the 
laft of the fixth Wherefore the angle A E Cis quadruple 
totheangleC E B- And forafmuch astheangle E BCis 
equallto the angle E C B( by the 5.of the firft,) for the line 
E Bisequall tothe line E C,by the diffinition of acircle, therefore the angle A E Cis double 
to the angle ECB by the 32.0f thefirft. And forafmuch asthe right line E Cis equall to the 
right line C D by the corollary of the 15:0f the fourth (for either of them is eguali to the fide 
of the hexagon infcribed inthe circle-A B C)therefore the angle C E D is equall to the angle 
CD E-wherefore the angle EC Bis denbleto the angle E D C,by the 3.2.0f the firft.But it is 
proved that the angle A E Cis doubleto the angle EC B, wherefore the angle A E Cis qua- 
druple to the angl EDC. Andit is proned that the angle AEC is quadruple tò the angle 
BEC Wherefore the angle E D Cis equali to the angle B E C. And the angle E B Dis com- 
mon to the two triangles BEC and BE D : wherefore the angle remayhing B ED is equall 
to the angle remayning EC B,by the corollary of the 32. of the firft . Wherefore the triangle 
EBD is equiangle to the triangle E BC.Wherfore,by the 4.0f the fixt proportionally as the 
line B D istothe line BE, foisthe line B Eto the lineBC. But theline E B is equall to the 
line C D. Wherefore asthe line B D is tothe D C , fo is theline D C tothe lineCB . But the 
line B D is greater then theline D C : wherefore alfoshe line D C is greater then the line C+ 
B: Wherefore theright line BD isdinided by an extreame and meane proportion in the 
point C:and bis greater ‘fegmentis DC. If therefore the fide of an equilater hexagon sand 
the fide of an equilater decagon or tenangled figure, which both areinfcribed in one and the 
felfe fame circle be added together -the whole right line nade of them, isa line dinided by an 
extreniie and meane proportion,and the greater fegment of the fame is the fide of the hexa- 


ConStratt ion. 


p 


gin:ivhich was required to bepromed. ` _ ~—— 


A Corollary added by Flufas. 

5 Hereby it is manifeft, that the fide ofan exagon infcribed ina circle being cut by an extreame and 
This Coray meane nie hee? , the greater fegment thereof is the fide of the decagon infcribed in the fame circle. 
isthe 3p mee For if from the right line D C be cut ofa right line equall to the line C B, we may thus reafon , as the 
fitien of the ‘whole DB isto the whole D G , fois the parttaken away D C to the part taken away.C B : wherefore 
14..ba0ke af- by the 19.0f the fifth, the refidue is to the refidue.as the wholeis to the whole. Wherefore the line D- 
ter Campanes Cis cutte ike vnto the line D B:and therefore is cut by an extreame and meane proportion. ` 
Campane 


of Euclides Elementess = Fol.4.00. 

Campane putteth the coniterfe of this propolition after ; 
_. this maner, 
if a line be dinided by an extreme and meane proportion, of what circle'tbe greater Segment is the 
fide of an equilater Flexagon, of the fame fhal theleffefegment bethe fide ofan equilater Decagon. 
And of what circle the leffe fegment isthe fide of anequilater Decagon,of the fame is the greater feg- 
mentthe fide ofan equilater Hexagon... ae Re ee i 


z $ f 
oss e oe 


For the former fi deere Ai that the line É Dbediuided by an extreme and meane 
oe in thetic Ç: and lerthe greater fegment therofbe D.C. Thet fay that of whit circle thè 


ine D C is the fide of an equilater Hexagon, of the fame circle us the line C Bthe fide.of an equi- - 


later decagon : and of what circle, the‘line BC is thefide of an-equilater Decagon,of thefameis the 


line DC the fide ofan equilarer Hexagon. Forifthe lines... .. oe ae ey 
D C be the fide ofan Hexagon infcribed in'the circlé,then °° °° l a 
by the corollary ofthe 15. ofthe fourth , thelineD Cise- “i 13; 

qual to the line BE.And forafmuch asthe proportié ofthe .. 
line B D to the line DC is as the proportion of the line D- 2 
C to the line C B, by fuppofition:therfore (by the7.ofthe `` 
fifth) the proportion of the line B D to the lineB E isas - 
the proportion ofthe line B E to the line B C . Wherefore p| i 
(by the 6. ofthe fixth ) the two triangles DE B,E BC are 
equiangle ( fortheangleB is common to eche triangle). 
Wherefore the angle Dis equall'to’the angle CEB : for 
they are fubtended of fides of like proportion. And foraf- «. 


much as the angle A EC is quadruple-to the angleD (by ,_, , 
the 32. of the firt twife taken s and by the s.ofthefame) . . 
therefore the fameangle A E Cis quadruple to the angle bäi ; 
CEB , Wherefore ( by the laft ofthe fixth) the circuinfe- 25 1° Y 
rence A‘C is quadruple to to the circumferéce CB.Wher- . ` 


fore the line B Cis the fide of a decagon infcribedin the - 
circle ACB. i 4 MA 
But now if the line BC bethe fide of a decagonin= “isi 1 0. olaa Ts 
{cribed in the circle A B C,the line C D fhalbe the fideofan Hexagon in{cribed in the fame circke,For 
let D C be the fide ofan Hexagon infcribed in the circle H. Now by the firft part of this propofition the 
line B C thalbe the fide of a decagon infcribed in the fame circle. Suppofe thai the ‘two circles A C+ 
Band H be infcribed equilater decagons,all whofe fides fhalbé‘equalhtd the line CB. ‘And forafiuch 
as every equilater figure infcribed ina circle is alfo equianglej therefore bothe the decagons are'equi- 
angle. Andforainuch asal the anglesoftheone taken to- os et i 
ther arè'equali rò al the angles of the'Gther tiken toges >77 S SESDE A A Ta MYN 
her,asitiseafy to be proned bytharwhichis added af. oa> oni gee a 
ter the 32. of the firit , therefore: one f-thele décagons is `; x 
equiangle to the other:and therfore theoneisliketo the __ 
‘other by thediffinition of like fiipeiticiecés . And for that ` x 
iftheré Be'two like redtiline Heures idleribèd iñ wo cit Jarras 
«cles , the proportion of the fides-of like ptoportion.of = f. 
- thofe figures, fhalbe as the propoition of „the Diameters , 
of rhofecirelés, as itis ealy to proue by the corollary of |. 
thé vo.6f the fixth and firlt of this Bodke : büt the fides ofF- | 
the like deeagons. inferibed-in the ‘twocircles A BC and... 
Hare equall : therefore theyr Diameters alfo are equall>, 
Wheréfore alfo theyr femidiameters are equall.Butthe N 
femidiawieteig aad the fide ofthe Hexagon ate equall.by- ` 
the cordllary of thei. s:ofthe fourth: Wherefore the line < 


D Cis the fide ofan hexagon inthe circle AB C,asalfo. -~ Shas 
itis the fide ofan hexagon inferibed in the circle FE, which [ fe me | 
is‘equall to thé circlé-A B C: which was required to Be prod, = 0 TARE 
a b Ta A i ae a ki + de @ pi ` Tan 
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-> Uf in a cattle be defevibed an equilater Pentagon, the fide of the Pentagon 
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_ | eantaineth in power both the fide of an hexagon and the fide ofa decagon, 
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being alldeferibed intone antl the felfe fane tirede ne> 


4 ‘Tonia R 
V ppofe that ABC D E bea circle x And in the circle ABC D E deftribe ( by 
the rr of the fourth a pentagon figure AB-G:D:E.T hen Lfay, that the fide of 
the pentagon figire A BCD E contdintth in power both the fide ofan hexagon 
SOG foure; and of ddecacon figure, being decribed iw the civcle ABCD E`. Take 
( by the x. of the third ) the centre of the circle, and let theyatne be F . And drawing a right 
line from the point A tothe point E extend it to the point G. And drawea right line from 


ene 


she pein} E to the point B «And from the point F drame (bj the 12 of the first) wato. the line 
ABa rons line FH’: and extend it to the point K And dramethé right lines AK 
and RB: And deaine, from the point F draiy (by the fame) unto the line “AK, a perpendi- 
cular line F Ne and-extend F N to the point M, whith live let cus the line A Bin thepoint 
LF And- daw a right Line from the Sul A f D a J re pi s Eie E ar: D f : i í 
point fe to the point L. Nowforaf eiio dikena cs as sag hE 

much as the circumference ABCG# | 
equall to the circumference AEDG, ,-. 
of whith the-circumfperence.ABCis =" 
equall to the circagiference AED, 
therfore thercst of the circupafertace, a 
namely C G, is eguallto the refi of the -= 
circumference, namely,to DG . But Y 
the circum Pence-D is ubitnded of iste: 
the fide of a pentagon : Whercfore the -` 
circusnferenceC G is [ubtended ofthe ~~" 
fideofa decagon figure’. ‘And fora{- 


wr 


much as the line BH is equall.to the -ni com A205 
Line Ay by the S of the thr pipen oi 1 WE OS 
Sys, Gauattos ony esn fo red Mipi o" „H inns sdi ag Dagio, 
the line k His comuon to then hiy sads ni heder 
eh a "a RO. l A 3S pipes “ibaa ma 
er thennglesiat the point 'Hodrerieht fedbesbn doniwie en 
‘angles® weherefore (by the Geof theless o oles #1 EGO Kh ce 2 SEHD 27952 2i; 
PG , ‘ = Of pt BU ORT iaia aS PRAY Me an Ser g y 
first) the angle A F K is equall to the angle K E B, ‘Wherefore alfo (by the.26 of the third) 
the circumference A K;isequall to the circumference K:BWherefore thetivcumference A B 
7 E : Aara T Py ed TA N Ne O aAa 
is double.to the circumference B.K . Wherefore the right line A-K is the-fide ofa decagon fi- 
"4 ` + Ot ae ala ates gas a Jo bean Silas aed ms 
gure. And by the fame reafon alfo the circumfperente A Kis double to the circumference K M. 
Andferafimuch as the circumferenve A Rus double to; the circumference BK -but: the cir- 
cumference C D Y equall to the circumference AB: swhereforè the cirenmference C D is 
double tothe circumference BK . But.the tircumferenceC D 1s double tothe carcumfererice 
CG: wherefore the circumference C G is equallio the cixewmafenenceB E But the; circum: 
ference BK is double ta the circumference K M| forthatthetircamference KA is double 
` JF iea post n OM: a ee. 
thereunto ) -© wherefore alfo the circumference CE is double 0 the circumference KM: But 
5, 3 ll SiN ad . HR Ste 2 sae aris GAs e 
the circumference C B is alfo double to the circu naference BK (for, the: circumference C B is 
equall to theciyeumference B'A ) u n the whole’ tirtumference GBisdouble to the 
à L . due ee eli ad heii pr wort! uy te aplenty aye L. 
whole circumference BM , by the 12.0f the ff. Wher ofore all othe angle CF Bis double to 
the angle B F M,by the laft of the fixt, But the angle G F Bis double tothe angle F AB(by 
the 3 2.0f the firff, or 20.0f the third ) . For the angle F AB is equall to the angle AB F. 
Wherefore thngnele dE Liss gquallagthe angle F ARokyshet sof the ffi, And the angle 
AB F is common to the two trian les ‘ABE and BE L.Wherefore ( by the Corollary of the 
32.0f thefirst) the angle remayning A FB is equali to the anglepenay ning. BL Fy Where- 
ty AAA SGA GUE AET lia aT SUG I ye he ok 
ore the triangle AB Kise hanele to the triangle B E L. Wherèfore (byt e 4. of the fixt) 
yr an Aaa As Y MWD HOO Se Vee Fy anA A TES ple a VIS yh? 9. 
proportionally.ss the right. Gt qu the hight line BF; fois the fame right line F Bto 
A is 
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the right line B L:wherefore that which is contained under the lines A B and BL is eguali 
to the [quare of the line B F,by the 17 of the fixt Againe forafmuch as the line A L is equall 
to the line L K (for by the laft of the fixt,the angle K F Lis equall to the angle A F L,whith 
equall angles are contained under the lines F K,F Land F A,F L,¢y the line F K is equall 
tothe line E A, and the line F L is common to them both . Wherefore, by the 4. of the firft, 


the line A L is equall tothe line'L'K | and the line L Nis common to them both, & maketh ` 


right angles atthe point N, and ( by the 3.of the third ) the bafe AN is equali ‘toihe 
bafe K N.Wherfore alfo the angle L R N is equall to the angle L A N.But the angle LAN 
is equall tothe angle K B L (by the s.of the first) . Wherefore the angle LKN is equall to. 
theangleK BL . And the angle K AL is common to both the triangles A K B and AK L. 
Wherefore the angle remaining A K B is equall to the angle remayning A L K (by the Corol- 
lary of the 32.0f the firft). Wherefore the triangle K B-A is equiangle to the triangle K L A. 
Wherefore(by the of the fixt) proportionally as theright line B Ais to the right line AK, 
fois the fame right line K A tothe right line A L. Wherefore that which is contained vader 
the lines B Aand A L is equall to the [quare of the line A K (by the 17.0f the fixt). And it is 
proued that that which is contained under the lines AB and BL, isequallto the [quare of 
the line B F. Wherefore that which is contained under A B cy B L together with that which 
is contained under B Aand’ A L (which by the 2.0f the fecond,is the [quare of the line B.A) 
is equali to the {quares of the lines A F and A K . But the line B Ais the fide of the pentagon 
figure, and A F the fide of the hexagon figure (by the Corollary of the 15.0f the fourth), and 
A K the fide of the decagon figure . Wherefore the fide of a pentagon figure, containeth in 
power both the fide of an hexagon figure, and of a decagon figure, being decribed allin one 


a 


and the felfe fame circle : which was required to be demonftrated. 


\ 


indy pme “ry ‘eA Cordllary added by Fluffas. 


i 


` ` QA perpendicular line from any angle drawen to the bafê of a pentagon paffeth by the centre. 


` For if we drawea right line from‘the poynt A te the poynt C, and an otherfrom the poynt A to 
the point D: thofe right lines fhail-be equall,by the 4.of the firft : and therefore in the triangle A C D 
the angles at the points C and D,are by the s.of the firit,equall But the angles made at the point where 
the line A G cutteth the line CD, are by fuppofition right angles : wherefore by the 26. of the firft,the 


line C D is by theline A G diuided into two equall partes, and itis alfo diuided perpendicularly: | 


wherefore by the corollary of the firft of the third in the line A G is the centre of the circle :and there- 
fore the line A G paffeth by thecentre. i 


qT be 11.T heoreme. ray 11.Propofition. 


Ifin a circle baning a rational line to his diameter be infcribed an equila- 
ter pentagon:the fide of the pentagons an irrationall line , and is of that 
kinde whichis called a lefse line. ` : 


XR) pole that in the circle ABC DE haning a rationall line to his diameter ibe 

CY infcribed a pentagon figure ABC D E. Then I fay that the fide of the pentagon 
x figure ABC D E,namely,the fide A B,is an irrational line of that kinde which 
SS is called a leffeline.T ake(by the 1.of the third) the centre of the circle, and let 
the fame be the point F , and draw a right line from the point A to the point F and an other 
from the point F tothe point B,and extend thofe lines to the pointes Gand H . And drawa 
right line from the point Ato the point C . And from the femidiameter F H take the fourth 
part(by the 9. of the fixt) and let the fame be F K : But the line F H is rationall ( for 
that it is the halfe of the diameter which is fuppofed to be rationall) , wherefore alfo the 


line 


Const en Stion. 


Denonfiras 
tiom 


ded vader two fides of a pentagon figure , as isthe 


{quare of the line M Kis to the{quare of the line E K.Whereforet 


" Tbe thirtenth Booke 
dine F K isvationall.And the line or feemidiameter B F is rationall. Wherefore the whole line 
BK is rational. And forafmuch as the circumference A € Gis equall to the circumference 
A D Gof which the circumference A B Cis equall to the circumference A E D , wherefore 
the refidue CG is equall tothe refidue G D Now if we drawe a right line from the point A 
to the point D it is manifeft that the angles ALC audALDare right angles. For foraf: 
much as the circumference CG is equall to thecircumference G D. therefore ( bythe laff of 
the fixth) the angle C A Gis equall to theangle D A G.And the-line AC ésequall to the line 
AD, for that the circumferences which they Paar equall,and the line A Lis common 


to them both , therefore there are two lines ACand AL equall totwo lines AD and AL, 
andthe angleC AL is equall to the angle D A L . Wherefore (by the 4. of the first) the bafe 
C Lis equal to the bafe L D , and the rest of the angles tothe reft of the angles , and the 
lineC D is double to the line CL. And by the fame reafon may it be proued,that the an- 
gles at the point M are right angles,and that the line AC is double to the line C M.Now for- 
afmuch asthe angle ALC is equallto the angle AM F for that they are both right angles, 
and the angle L AC is common to both the triangles A LC and AM F: wherefore the an- 
gleremayning,namely,d C Ls equal to the angle remayning A F M,by the corollary of the 
32.0f the frji. Wherefore she triangle AC Lis equtangle tothe triangle A M E. Wherefore 
proportionally, by the 4.of. the fixth,as the line L Cas to the line GA, fois the line M F tothe 
line F A. Andin the fame proportion alfo are the donbles of the antecedents L Cand ME(by 
the isf the fifth) Wherefore as the double of the line L Ciste the line C A, fo isthe double 
of the line M F to the line F A. But as thedouble of the line M Fis tothe line F A, [0 isthe 
line MIF to the hgife of the line P A,by the 15.0f the fifth,wherefore as the double of the line 
LC is tothe line C A fois the line M F to the halfe of the line FA, by the 11.0f thefifth. And 
its the fame proportion,by the 15.0f the fifth,are the halues of the confequents,namely,of C A 
and of the halues of the line AF Wherefore asthe double of theline LC is to the halfe of the 
dine AC, fois the line M F Yo the fourth part of the line F A. But the double of the ine LC 
s the lisse D Cand the halfe of the line C Ais the line C M,as hath bef ore bene proved, and 
the fourth part of the line F A is theline F K ( for the line F K is the fourth part of the line 
F H by confiruction) Wherfore as the line D Cis to the line C M fois the line MF to the line 
F K Wherfore by compofition(by the 18 of the fifth)as both thelines DC and C M-are tothe 
line CM fots the whole line M K tothe lne FK. -Ny p 
Wherefore alfo {by the 22.0f the fixt ) as the 
fguares of the lines D C and CM are to-thefquare 
of the line CM, fois the fquareof theline M K 
to the fquarė of theline F K . And fora{much as 
(by the 8.of the thirtenth) a line which is fubten- 


line AC, being dinided by anextreame Gmeane 
proportion ; the greater fegment is.equall to the 
fide of the pentagon figure , that is, vato the line 
D C:and (by the 1. of the thirtenth ) the greater 
fegment haning added unto it the halfe of the ~ 2 
whole, isin power quintuple tothe fquare made n LA SACS 
ofthe haife of thewhole: and the halfe of the ADE o. R 
whole line AC isthe line C M . Wherefore the [quare that is madeof the lines D.C and 
CM, thatis, of the greater fegment and of the halfe of the whole,as of one line,is quintuple 
tothe [quare of the line C M,that is , of the halfe of the whole.But as the [qaare made of the 
lines D Cand CM , as of one line,is to the [quare of the line CM , pt is it proued , that the 
e fquare of the line M- 
K is quintuple to the [quare of the line F K.. But the{quare of the line K E is rarang r45 
. 5 f -Pät, 
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trae 


thefquareof the line K <M,that proportion that fine hath to one . Wherefore by conuerfion 


‘the line BK, a wlio în length to the line N (by the 9.of the tenth) Wherfore the 
i 


Ba g T he 12. T heoreme. _ The 12.Propofition. | 
If m a circle be defcribed an equilater triangle: the {quare made of the fide of 
| MMm.i. the 


Demouftra- 
0%. 


“v 


+ 
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line D E(by the corollary of the 15.of the fixth) : And forafmuch as the line A E is double to 
the line D E,theréfore the{auare of the line A Eis quadruple tothe fquare of the lime D E 
(by the g.of the fecond) :that is,to the [quare of the line B E.But the fquare of the line A E 
is equal tothe [quates of the lines AB,and BE ( by the 47.0f the firft) for the angle AB E 
is(by the 31r.0f the third)a right angle Wherfore the {quares of the line AB ey BE are qua- 
“druple to the {quare of the line B E . Wherefore taking away the fquare of the lineBE,the 
[quare of the line A'B fhalbe treble to the [quare of B'E >but the line B Eis equall to the line 
D E Wherefore the [qnare of the ive A Bis treble to the {quareof the line DE.Wherefore 
the [quare made of the lide of the triangle jis treble to the [quare made of the line drawen fro 
the centre of the circle to the circumference: which was required to be proued. \.. 
— æ A Corollary added by Campane. -o o n an a 
Hereby it is manifeft, that the lineB C,which is the fide of the equilater triangle,diuideth the femi- 
diameter D E into two equall parts; For let the poynt ofthe diuifion be F. And fuppofe a line to be 
drawen from the poynt D to the B,and an other from the poynt D to the poynt C , Now itis manifeft 
(by the4.of the firft)thar the line B Fis equall to the line F C,and therefore ( by the 3 . of the third)all 
the angles at the poynt F arë right angles. Wherefore(by the 47. of the firft) the {quare ofthe lineB D 
- is equali to the-{quares of the lines B Fand ED , and by the fame the fquare of the line B Eis equallto 
the {quares of the lines B F,and F E: bus the line B Dis equallto theline BE (ashath before bene 
proued). Wherefore by the common fentence the twoo {quares of the two lines BF and’ FD are 
equall to the two fquares ofthe lines B F, -and FE . Wherefore taking away the fquare of the line B- 
F which is c6mon to them both: the refidue,namely,the fyuare of the line D E fhalbe equall to the re- 
fidue,namely , to the {quare of the line F E. Wherfore alfo the line F D is equal to the line FE. Wher- 
fore hereby itis manifeft that aperpendicular line drawen from the centre of a circle to the fide of an 
equilatereriangle inferibed in it,is equall to halfe of the line drawen from the centre of the fame circle, 
to the circumference thereof. 


x AC orollary added by Fluffas. 


The fide of an equilater triangle isin power fefquitertia to the perpendicular line which is drawé 


from ene of the angles to the oppofite fide.For of what parts the line A B contayneth in Powe 12.0f 
that A fuc 
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fuch parts the line B F which isthe halfe of AB contayned in power 3.Wherefore the refidue,namely, 
the pérpendicular line A F conitayneth iù power of {uch parts 9.(for the {quarés of the lines AF,and B F 
are by the 47 of the firit equal to the {quare of the lirie‘AB ).NoW Iz. to 9.1s fefqnitertia: wherfore the 
power of the line-A B isto the,power of theline A F in fefguitertia proportion. - ; 
x < Morcoier the fide of the wiangle is.the meane proportionall betwene the diameter and the per- 
pendicular line: Fór (by the Corollary of the 8.of the fixth)theline AE is to the line AB as the line AB 
isto theline’AE, - ` EA AU j a a AA Eed id 

~i Farther chè perpendicular line drawėn from the angle diuideth the bafe into two equal parts and 
paffech by the center, For if there ihould be drawen any other right line fré the point A to the poynt F, 
thé.that which is drawen by the point D,two right lines fhould include a fuperficies, which is impofli- 
ble. Wherefore the'contrary followeth, namely, that the line, which being drawen from the angle paf 
feth by the-cchter;is a perpendicularline.ro,the bafe(by the 3:of the third). . i 
, T he.13 Propofition: < 


at o a Ehe 1, Probleme. cx 


“ T'o makea” Pyramis and to comprehend it in ä fþhere genen: and to prone 
` «that the diameter òf the [phere is in power fefquialtera to the fide of the 


Piramis. aol 


t- 


G fi 4 ppofe that the dianieter of the [phere genen be | 
Se fothat the line AC be double to the line B C(by the 9. of the fixth) . And vpor 
fee the line A B,waking the center the point N,defcribe a femicircle A D B. And( by 
the 11.0f the firft-) from the point C rayfe up vato the line AB a perpendicular line C D. 
And drawe aright line from the point D tothe point A. And defcribe a circle E F G haning 
his {ermidizmeter equallto the line CD And deftribe in the circle E F G,an equilater trian- 
gle EFG (by the 2.0f the fourth). And (by the 
1.0f the third) take the cétre of the circle,and 
let the fame be the point H. And draw the [Gi Wes 
rightline FH,H Fi HG. And (bytherz... °°. ¥ 
of the elenenth fro the point H rayfe vp unto. 
the playne fuperficies of the circle E F Gaper- -x 
praicular line IIK yéy let the line HK be equal _, 
to the right line AC. And draw thefe right.: 
lines KE,KF, ¢& K G.Now fora{imuch as the 
line HK is evetted perpedicularly to the plaine 
Superficies of the circle E F G, therfore(by the , 
2. definition of the elenenth ) it maketh right ` 
angles with all thericht lines that touch it, ` 
and which are in the felfe fame [uperficies of 
the circleE F G. But it toucheth enery one of = = 
thefe right lines, H E, H F and HG : Where- 7 
Jore the right line H K is erected perpendicu- 
larly to enery one of thefe lines H E, H F, and | . 
HG. And foralmuch as the line ACisequal . 
tothe lineH K, andthe lineC D totheline .. 
HE, aud they comprehende right angles ther- 
Fore the bafeD A is equall tothe bafe K E(by 
be 4 of the frf) And by the fame teafon ech 
ofthe lines K F, and K Gis equall tothe line 
D A.Whévefore the threclines K ER Fand | 
KG are equallthe one tothe other . And forafmuch as the line A C is double to the line C B; 
(by conflruttion): therefore the line AB is treble to the line BC: but as the line A Bis tothe 
i OOO O MMi je line ` 


D 
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‘AB, and dinide A B in the poynt C, 
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Tbs Affenps ,, ME B Cfo isthe [quare of the line A D tothe {quare of the line D CW hichemay thus be 
isugaixeat. .,, prowed.tt is manifeft(by the Corollary of the 8.of fixth) that the line C D is the meane pro- 
s f the » portionall betwene the lines A C and C B.Wherfore (by the- corollary of the 20. of the fame) 
of the probofi~ = the fqware of the line A C is to the {guare of the line CD , as the line AC is tothelineC B: 
tien prowed, ,, Wherefore by compofition(by the r8 of the fiueth ) the [quares of the lines AC and C D are 
© tothe fqnareofthelineCD, as theline AB is to the line BC. But the {quares of the 
» Lines AC andC D are (by the 47 of the firft)equall to the fquare of the line A D: wherefore 

` > (by thez.of the fineth)the {quare of the line A D is to the [quare of the line D C , as theline 
a» ABis tothe line B C.) Wherefore the {quare of the line AD is trebleto the [quare of the 
>< Line D C_And forafneuch as the line K E is equall tothe line AD ( as it hath ben proued) 
and the line H E is put equall to the line C D: therefore the fquare of the line K E is triple to 

the [quare of the lize H E But unto the [quare of the fame line H E is(by the 12. of the thir- 

tenth the fquare of the line E E.treble:wherefore the line E F is equall to the line K E, Now 

_ the lings K E,K F and K G are equall the one to the other,as it hath before ben proued , and 
Soalfo are the tines E F, F Gand G E, for that they are the fides of an equilater triangle. 
Wherefore enery one of thefe lines E F, F G,andG E,is equall to euery one of the lines K E, 

K F and K G.Wherefore thefe fower triangles EF G,K E E , K F Gand KG E are equila- 

‘ter Wherefore there is made a Pyramis confifling of fower equall and equilater triangles, 


% 


whofe bafe isthe triangle E F Gand toppe the 
poyn K. i on 


À w D 
Now it is required to comprehende the 


Second parte aA ee 5, œ 
ir fru z z, fame Pyramis in the fphere gest ,andtoproue ` 
that the diameter of the [phere isin power fef- 
Secondpart of — (ialtera to the fide of the pyramis. Addevn- 


the demiftratis. to the right line A K aright line directly, na- 
mely H L,andlet the line H K be equall to the 
*Lookeat the thelineBC.* Now for that as the line AC 
endef thisde- is tothe line CD, fois the line C D to the 
rronfiration for line CB(by the corollary of the 8. of the fixth) ` 
firuttion and but the line AC is equal to the line KH,¢ the 
demenftration line C Dto the line H E, cy the line C B to the 
A A iy , line HLT herfore asthe line KH is to the line 
ju. H E fois the line H E to the line H L.Where- 
fore that which is contayned under the lines . 
HK and EL is equall to the {quare of the line 
EH.And ether of the angles KHE,@ EH L 
isa right angle , wherefore a femicircle defcri- 
bed upon the line K L fhallpaffeby thepoynt 
* Readetherwo EX For if we draw aright line from the point ` 
ae E to the poynt L, the angle LEK foalbe a. 
fe ee fa right angle,for thatthetriagle E LK isequi- ` 
atthe end ofthe angle to either of the triangles E L Hand E- 
demozftratson H K (by the 8.of the fixth. ) Now thenif the ks 
S PoR the diameter K L abiding fixed the femicircle be turned round about untilit returne un. 
ser nderflan. tothe felfe fame place from whenfe it began to be moned, it fhall alfopaffe by the pointes F 
ding of thisrea~ and G.For drawing aright line from the ponit F to the point L,and an other fromthe poynt 
Jes L to the point Gwhich alfo maketh at the points F and G right angles , the pyramis fhall be 
contayned in the (phere geuen.F or the line K L being the diameter of the {phere is equall to 
the line.A B,which is the diameter of the [phere genen for the line K His put equali to the 


line A Gand the line H Lto theline CB. rs 
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{in the femicircle A D B of the former figure drawe theline DIN. And diuide the liht KL into 
two equall parts in the pointM.And draw a line from Mto G .And'forafmuch as by conftruétion the 4a other coga 
fine K H is equall to theline A C,and the line H L to the line CB: therefore the whole line AB is equal /Prudtion and 
to the whole line K L. Wherefore alfo the halfe ofthe line KL, namely, the line L M,is equal to the fe- demonfirateom ` 
midiameter B N: wherefore taking away from thofe equall lines,equall parts B C and L H, the refidues ofthe fecond — 
N C,and M H fhalbeequall . Wherefore in the two triangles MH Gand N C D,the two fides about partafeer Flafo 
the equall right angles D C N and GH M,namely,the fides D C,C N;and G H,HM, are equall: wher- fase 
fore the bales M G and N Dare equall (by the 4.of the firit.) And by the fame reafon may it be proued. 
that right:ines drawén from the poynt M to the points E and Fare equal to the line ND. Butthe right 
line N D is equall to the line A N,whichis drawen from thecentre to the circumference : wherefore 
the line M G 1s equall to the line M K,& alfo to the lines M E,M Fand M L. Wherfore making the cétre 
the poynt M,and the fpace M K or MG defcribe afemicircleK-GL zand the diameter K L abiding 
fixed let the fayd femicircle KGL be moued rounde about vntillit returne to the fame place from 
whence it began to be moued:and there fhalbe defcribed a {phere about the centre M ( by the 12.diffi- 
nition of the elenenth touching euery one of theangles of the Pyramis which are at the points K,E,F, 

G: for thofe angles are equally diftat from the centre of the fphere,namely, by the femidiameter of the 
fayd {phere,as hath before bene proued. Wherefore in the {phere geuen whofe diameter is the line K- 
L,ortheline AB,is infcribeda Tetrahedron EF G K.] r, i l 


Now I {ay,that the diameter of the {phere isin power fefquialtera to the fide of the Py- ygig pare of 
ramis For fora{much as the line AC is double to the line CB (by coftructio)therfore the line the demonfiran 
A Bis treble tothe line B C.Wherfore by conuerfion)by the corollary of the 19 of thefineth) #4. 
the line A Bisfefquialtera tothe line AC . But asthe line B Ais tothe line AC, f is the 

Square of the line B A,to the [quare of the line A D.F or if we draw a rightline fro the point 
B,to the point Das the lineB D is to the line AD fois the fame A D to the line A C by rea{o 
of the likenes of the triangles D A B,¢> D AC(by the 8.of the fixth)- cp by reafon alfo that 
as the firft is to the third fois the {quare of the firft to the [quare of the fecad( by the corollary 
of the 20. of the fixth). Wherfore the [quare of the line B.A,is {e{quialter to the [quare of the 
line A D.But the line B Ais equal to the diameter of the {phere geue namely,to the line K L, 
as hath bene proued,cy the line A D is equal to the fide of the pyramis in{cribed in the fphere. 
Wherfore y diameter of the (phere isin power fe{quialter to the fide of the pyramis Wherfore 
there is made a pyramis comprehended in, a [phere genen , and the diameter of the (phere is 
felquialtera to the fide of the pyramis:which was required tobe done and proued. 


 @An other demonttration to protic thatas the line A B is to the line B C, 
me a {ois the {quare of the line A D to the {quare of the line D C. 


Let the defcription of the femicircle A D B be asin the firft de{cription.And upon the 
line AC defcribe (by the 46.of the first) a [quare EC, and make perfecte the parallelograme 
F B . Now forafmuchas the triangle D A Bis equiangle to the triangle D AC (by the 32.0f 
the fixt: therfore asthe line B Atstotheline.. > 3 
A D, foisthe line D A to the line AC, by the 
gof the fixt. Wherefore that whith is tontais . 
ned under the lines B A and 4C, is equall to 
the fquare of the line A D, by the 17. of the 
fixt.And for that as the line A B is to the line 
BC, fois the parallelogramme EB tothe pa-° 
vallelogramme F B, by the 1. of the fixt: and 
the parallelogramme EB is that which is con- 
tained under the lines B Aand AC ( for the 
line E Aisequalltotheline AC): andthe 
parallelogramme B F is that which is contai-. 
ned under the lines AC and BC. Wherefore 
asthe line AB isto the line BC, fois that 
which is contained under the lines B A and 


D 
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AC, tothat which is contained vader the lines AC andCB. But that which is contai- 

wed vader the lines B Aand AG, is equall to the {quare of the line AD by the Corollary of 

the 8 of the fixt, and that which is contained vader the limes AC and CB,is equalltothe 
Square of the line C D for the perpendicular line D Cis the meane proportional: betwene the 
Segmentes of the bafe,namely, A Cand C B, by the former Corollary of the 8.of the fixt , for 
that the angle A D Bisa right angle . Wherefore as the line AB is toitheline BC, fois the 
Square of theline A D tothe {quare of the line D G, by the 11.0f thefift: which was requi- 
red to be proued, wl si A aib a ven i 


q Two Affumptes added by Campane. 


9 


<i : Tv _ Fir Affumpt. 


Ga ang) late. (Ov Me ab 5 
Suppofe that vpon theline A B be ereĉted perpendicularly the line DC, whichline D C letbe the 

meane proportionall betwene the,partes ofthe line AB,namely, AC & CB : fothatas theline A Cis 
to theline C D, {o let the line C D be‘to the line CB< And vpoa the line A B deferibe a femicircle. Thé 
I fay, that the circumference ef that femiciréle thall paffe by the point D, which isthe end of the perpé- 
dicular line.Butifnot then it fhall eithercutthe- © qo" 

line C D, orit fhall paffe aboue it, and include it 

not touching it . Firft let it cut itin the point E. 

And drawe thefe right ines EB and EA. Wher- 
fore by the 31.0f the third, the whole arigle A E- 

Bisaright angle . Wherefore by the firit part of 
the Corollary of the 8.of the fixe, the line AC is 
to the line E C, asthe line ECistotheline CB. -fy y> 
But by the8.of the fift, the proportion of theline. . A/A. 
A Gito the line EC, is greater then the proporti- ASW 
on of thefame line AC to the line ÈD {for-the | - : ty 
line C E isteffe then the line @D)."Nowforthar Ay? os. ~~ cB 
the line CE is tothe line C B, asthe line, A Cis tyy aln mi ja., Nes wee ; 
tothe:line C E, and the line CiD is to the line C B, as the line A Cis.to the line-C D, therefore ‘bythe 
13 0f the fift, the proportion of the line E C to the line CB, is greater then the proportion of the line 
CD to theline CB. Wherefore by the 10,0f the fift; the line E'C is greater then the line DC,namely; 
the part greater then the whole : which is impoifible . Wherefore the circumference fhall not cur the 
line GD eNow'l fay, that it hall not paffe aboue the line.C D, and not touch itin the point D. For ifit 
be pòble, let it paffe aboue it,and extend the line C D'to the circiference, and let it cur it in the point 
F. And draw the lines FB and F A j-and it fhall foowe-as before that theline’C'D is greater then the 
line CE: whichisimpoflible. Wherefore that is manifeft which was required to be proued, 


id 
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Tebe bea right angle unto Which a bafe is Sebtended, and if vpon the fame be defcribed a fèn 
micircle : the circumference thereof {hall paffe by theposnt of theright angle. = iraha 


For fisppofe that there be a right angle A B C, yntoowhich fiubtend the bafe.A C,and'vpon the line 
AC deferibea femicircle . Then I fay, ‘that the circumference.thereof fhall paffe by the point B. For if 
not, then irfhall palie either aboue the point B,or vnder the point B . Firltletit pafle vnder the point 
B, and let the circumference be A E C~, And (by the ‘12.0f the firft) from the point B ‘drawe vnto the 
line A C a perpendicular line B D,whichlet cutthe sA 4." 4° SWEAR EE : 
drawechefe right lines E A and EC. Nowitisma-,  * heh 
nifett, by the 31.0fthe third, thatthe angle AEC “9 sto =n l 
isa right angle . But (by the 21.0f the firit ) the an- ‘4 ; 
gle AEC is greater then the angle ABC: which...) | 
is impofible, by the ro.common fentence .Where- . 
fore the circumferéce of the femicircle paffeth not ~ vey! 
vader the angle B «Now I fay, thatit paffeth nota- ~ | A 


boue the angle B . Forifit be pofiible, let it paffe a-a ..\: 
boue the point B, and let the circumference beA- ff 4 
FC: and produce'the perpendicular line BD tillit “Ye “= gl 
cut the circumference AFC inthepoint Fs. And oth WATIT iT a 
draw thefe right lines A Fand FC. Wherefore a- 
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gaine,by the 31cof the third, the angle AF Cis aright angle Bac by fuppofition, theangle ABC isa >- -7 
right angle, andis, by the 21.0f the Pab groztss then the right angle A F.C : which againe by the ‘fore. 

fayd common fentence, is impoflible . Wherfore a femicircle defcribed vpon the bafe A C; paffeth nei- 

ther vndet the point B,nor aboue it. Wheréfore'it palfeth by it: which ‘was required to be proued. 

The comterfe of this was added after the'démonttration of thé 3.0f thé third,out of Pelitarius. And 
thefe two Affumptés of Campanéare neceffary, forthe better Vnderitanding of the demonitration of 
the fecond part of this 13 .Propofition, wherein is proued that the \pytamis is contaiiied in the Spheré 
geuen. EY ` å 4 
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E i Certaine Corollatyesadded by Flufias. n i Baie 


% Firft Corollary. É 
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The diameter of the S phere is in power quadruple fe/quialtera to the line which is drawen from 
the centre to the circumference of the circle which containeth the bafe of the pyramis. oa 
i "gage aR ae FE. 5 Pye : I 
For forafmuch as it hath bene proued, that the diameter K Lisin power fefquialter to the fide E E: i 
and it is proued alfo, by the 12.of this booke, that the fide E F is in power triple to the line E H (which 
is drawen from the centre of the circle contayning the triangle E F G ) . But the proportion ‘of the ex- 
tremes,namely,of the diameter to the line E H,‘confifteth of the proportions of the meanés, namely,of 
the proportion of the diametef to the line E F, and of the proportion of the line EF to the line EH; by . 
the 5.definition of the fixt : which proportions, namely, triple, and. fefquialter, added together, make 
quadruple fefquialter (as it is eafieto proue by that which was taught in the declaration of the s.defini= ` 


uon of the fixt booke ) . Wherefore't e Corollary is manifeft, . *' 


© E Second Corollary. ` 


t 


Onely the line which is drawen from the angle of the pyramis tothe bafe oppofite unto it, & paffing -This one 


by the center of the Sphere,is perpendicular to the bafe, and falleth upon the centre of the circle which ry isthe 15. 
conrei es D o e ats § ciis zs. propofition of 
| i ` the s4.booke . 


z Ss oH gm e 5 $ hd ` 4 T a gee AS = T E ‘ ge on 4 ae 5 o> \ 
For if any other line (then theline KM H which is drawen by the cenrre of the Sphere to the centre after Cam- ' 
Anes. 
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“third Corollary. © ` maA a? 


The perpendicular line which is drawèn from the centre of the Sphere to the bafe of the pyramis, This Corolla- 
is equall to the fixt part of the diameter of the Sphere. © °° r PETEN ry Campane 
mpr PAA S a Ee mm . pritethasa 
For itis before proued,that the line M H (which is drawen from the centre of the Sphere to thecen- Corollary af- 
tre of the bale ) is equall to the line NC : which line N C is the fixt part of the diameter AB, and ther- ter the 17.pro- 
fore the line M H is the fixt part of the diameter of the Sphere For the diameter A B is equall to the di- “pofition of the 
ameter of the Sphere, as hath al fo before bene proved." "5 ' 14. booke. 


ming Ehez: Probleme. pew). Propofition. 


T'o make an oftohedron, and to céprehendit in the [phere LEUEN vamely that 
wherein thepyramit was conprekended:and to proue that the diameter of the [phere is 
in power double to the fide of the oétabedron. . 


~ 


4 ; Take 
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Siray the the diameter of the former Jphere genen; which let bethe line AB: and, 
ee . dimideit(by the ro. of the firft into two equal partes in the point Ci And de- : 


@ ry 


Ceuslratiion. X 


E Fery Seribe upon the line A B a femicircle AD B.And(by the 11 .of thefirft ) fri: 
a AES. the point C rayfe vp unto the line A-B:a perpendicular line.C D And draw a 


right line from the point D to the point B And defcribe a {quare EF GH 


haning eilery one of bis fides equal to the line BDE" 
and draw the diagonal lines FH ey EG cutting the 

one the other in the point K.And.(by the'r2. of thec. . 
elenenth from the point K (namely ,the point where 
thelines FH and EG cut the one the other yrayfe -/ 
up to the playne [uperficies, wherein the [quare EF- 
GH igaperpendicular.line K Land extend the. 


line K L on the other fide,of the playne fuperficiess = 
tothe point M. And let eche of the lines K Land 


* For the 4. an- 
gles at the poist 


val x ter of the [phere isimpower d : ett 
A 0 i "E ovafmiich as thefe three lines L K,K M,and K.E are equali the one to the other, ther- 
pR fore a femicircle defcribed upon the line L M fhallpafve alfo by the point E. And by the fame 


she demoferati’. 


cat 


ball becomprebended in a [phere 1 faj alfo that it is comprehended in the (pheregeuen . For 


of Euclides Flementés,: ~~ Fol.4.06. 


line AB Y0 the (quare of teline B.D. by the corollaries of thes8 and ap.of the fixt Where- 
forethe fanare of the line.A: Bis double tothe (quare. of theline B D....And itis proved that 
the [quare of the line L M is double to the [quare of the lineL E. Whereforethe {quareof the 
line B D is equall to the {quare of the line L Ez For. the dine E 'H which, isequall: «to the line 
L Fis putto be equal to theline DB. Wherefiret the Square. of the, lined Bis eguali to the 
fquare of the line L M Wherefore the line A Bis. equall tothe line LM And d ihe. line A Bis 
theđiameter of the (phere gené,wherefore the line L-Mis requall to.the diameter of the Sphere 
genen: Wherefore the octoëdron is contayned inthe [phere genen: * and itss allo proued that * For the feaare 
the diameter of the {phere s in power double tothe fide of the ofohedron. Wherefore there is abies 


which is proned 
made an octobedron,and it is comprehended in the e {phere genen wherein was comprehended equalto we 


the Pyramisiand it is praued that thediameter of the [phere isin diggs dahi to ashes e fide of mer? oleh 
the odtohedrn:which was required to be dooresand: 16 be. proned ATEREA" n UETA 
ats rN , bleto the fauare 

rr eee S a Phe were : 2: Tet & ofthe line usp dase 

nrg ertayne Corolle dat by Flis. Sats a y Peh is alfa en 
e i guallrothe 
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, The fe ide ofa Poems isin power fe fig to the fi n sofan, ciehedron anlsbed in the fame 
Sphere. i 
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` For forafinch as the diameterisin power double-to ry fide of ‘the Saiar therefore of what 
partes the diameter contayneth in power 6.ofthe fame, the fide ofthe o@tohedron cétayneth in power 
3:buitof what partesthe diameter contayneth 6.ofthe fame, the fide of the pyramis contayneth 4. by 
the 13.0fthis booke . Wherefore of what partes the fide of the, pyramis contayneth 4. of thefame the 
fide of the oGohedron contayneth 3. 
ale second Ciel. = © We eae 


An ettobedron i is ge into two T, and lke Dyeimids. . 1 + 


DEDI ajang gaito Yosambeae KL bye ei ait i ti. i ` ThisCorolary 
y “The tommen bates. of thefe Pyramids arefet vpon every: fui chieayned 7 the fides of the OC- #8 the 16. propo 
“tohedron, vpon whic h fquare a arefet thes, ; Erian, ngles s ofthe 'o&ohedron : : Which pyramids are bythe 8. fton of the 14, 
3 'difinitiðn of the'eleuenth'equalta ahd likè And, the forefayd | {quare common to thofe Pyramids, is the eoke after 


chalfe of te Square of the’ diameter of che cielo or itisthe MaE of the: fide of eb o€tohédron.. © Campane. 
Wood ip walysn she fae ior Arto dered) qatar Mads SO ign A “<1. 
3 ete TEN a i 
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T'he three diameters oF HI sitohedeon do cutte oe one she +“ perpendicular ly. into two ballad 
partsi the center of the Hehee Which: sonbageth ‘the fa ayd ae 


sh a pu~ 


aT acs cs r x : ; Tayal 

TAs, it is imanifett by che thiec set ae EG, EH; snd eM which cutte ethe one the Mg in a the — 
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A Siy mare a afolide called 4 cube, and to vein ire it in the Iphere genen: 

: "_maimelysthap s Sphere wherein the former ize folides were comprehended: and to proue that. F he 
«diameter jibe the Sphere;is isin Bal a to mere a ade of the cube, xs 
TER Mu 

aA Zz the, diameter of A Pire: etch: PERSI B, n diuide it in the point c: So 
Re Guy 4 the line AC be double to the line BC by the 9. of the fixt . And vpon the 


a af NNn.i i, line 


`> FG,GH, or HE ,whicharethe fides of the 


Firfi past of the 


demonfirstsp7.. 


Second part of 
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- line AB defiribèa femicircle'A D B.And(by the x 1 of the first) from the poynt Cragfeup 
“wato the line AB aperptdicular line C-D And draw aright line D B. And defcribea [qnare 
SE FGH, haning euery one of his fides equal 6 608. 8 a Aa 
‘to theline D B,And from the pointes E;F,G, >W. Ria A ihe hemp! 
H,vayfeup (by the 12c0f theelenenth )unte © 5e o AA 
‘the playne fuperficies of the [quare EF GH” 
perpendicular lines ER,FL,GM;andHN: ` 
and let euery one of the lines E K, F L,G M, 
and H N be put equallto one of the lines E F, 


quar, and draw theferightlinesKL,LM, ` A 
M N,andN K.Wherfore there is madea cube = ** | 
namely F N_which ts contayned vader fixe- 
quall {quarcs, Now it is required to-compre-. 
hend the [ance cube in the [phere genen, and to 
proue that $ diameter of the {phere isin power * 
ble to the fide of the cube. Draw thefe right 
Unes K Gand © G “And forafinuch asthe ans 
gle K EG is a right angle, for that the line K- 
E is erečted perpendicularly tothe playne fu- 
perficies EG and therefore alfo tothe right 
line EG; bythe 2. diffinitio of the elenenth, > 
wherefore afemitircle defcribed vpon the line 
X Gfhall*paffebythe poynt E. Agayne for- 
afmuch astheline FG iserected perpendics-> 
larly to either of thefe lines F L and F E,by x 
the diffinition of afquare, gy by the 2.diffini- > at Po th i EE AO we. 
tiono] the eleuenth, therefore the line F G is erected perpendicularly to the playne fiuperficies 
F Kby the 4.of theelenenth.Wherefore if-we draw a right line from re FS the paint 


© K the lin G F fiall beeretted perpendicularly to the line R Eby the 2. diffinition of the ele- 


aenth. dnd by thefamerea{on agayne afemicircledeferibed-vpon the line GK fall pafe alfo 
by the point F. And likewife fhall it pafe by the reft of the pointes of the angles of that cube. If 
now the diameter K G abiding fixed the femizirele beturned round about vntillit returne 
into the felfe fame place from whence it began firf? to be moned, the cube Shalbe comprehéded 
dnaJ phere.t fay alfo that it is comprehended inthe fpheregewens o <> 
For forafmuch as the line G F is equal! tothe line F E and the angle F isa right añ- 
glestherefore the (quare of the line E Gis by the 47. of the firft double to the [quare of the 
Line EP But thé line EF is equall tothe line ER. Wherefore the [quare of the line E Gis 
double to the fquare of the line E K.Wherfore the [quares of E Gand E K that is the fquare 
of the line G K,by the 47.of the firftsare treble to the [quare of theline E K , And foralmuch 
as the line A Bis treble to the line BC,but asthe line AB istotheline BC, foisthe {quare 
of the line A.Bto the [quare of the line B D., by the corollaries of the 8 and 20. of the fixt. 
Wherefore the [quare of the line A Bis treble to the fauare of the line B D. And itis proned 
that the fiir’ of the line K is treble tothe [quire of the line R E, apd the line K F is put 
equallto the ine. B.D.Whereforethe line K.G is alfo equallto the line AB. ‘And the line A B 
is the diameter of the {phere geuen . Wherefore the line K Gis equallto the diameter of the 
{phere genen Wherfore the cube is coprehéded in the [phere genen: and it is alfo proned that 
the diameter of the Sphere isin power treble to the fide of the cube: which was required to 
be doonejand tobe prowed..< ii site ee ho Lowe ets i ae 
eh ASAA ` An other 


X 


Ts X Another demonftiation after Fluffas. "8 
Suppofe that the diameter of the Sphere geuen in the former Propofitions, be the line AB. And 
let thecenter be the point C, vpon which defcribe a femicircle A DB . And from the diameter AB 
cut ofa third part B G, by the 9.of thefixt, And from-the point G rdife vp ynto the line A B a perpendis 
cular line D G, by the rr. of the firit, And draw thefe right lines D A,D C,andDB. And vato the righs 
line DB putan equallrightline'ZI: - ae i Ey 
and vpon the line ZI defcribe a fquare a i 
EZIT. And fré the pointes E,Z,1,T; 
erecte vrito the fuperficies E Z I T per- 
pendicular lines EK,Z H,IM, T N(by 
the 12. of the eleuenth):and put euery - 
one of thofe perpendicular lines equall 
to the line ŽI . And drawe thefe right 
lines KH, HM, MN,and N K, ech of 
which fhall be equall and parallels to 
the line ZI, and to the relt of the lines 
of the {quare by the 33.0f the firft.And 
moreouer they fhall containe equall 
angles(by the 10.0f the eleuenth): and 
therefore the angles are right angles, 
for that E Z1T is afquare :-wherfore 
the reft of the bafes fliall be {quares. 
Wherfore the folide EZITKHMN 
being cétained vnder 6.equall {quares, 
isa cube, by the 21. definition ofthe 
eleuenth. Extend by the oppofite fides 
K EandMI of the cube,a plaine KE I- . 
M : andagaine by the other oppofite 
fides NT and HZ, extend an otuer 
plaine H Z T N.Now forafmuch as.ech 
of thefe plaines denide the folide ints: 
two equall partes, namely, into two 
Prifmes equall and like ( by the 8. defi- 
nition of the eleuenth): therfore thofe 
plaines fhallcut the cube ‘by the cen 
tre, by the Corollary ofthe 39. of the 
elenenth: Wherefore the cOmon feti- > 
on of thofe plaines fhall paffe by the 
centre:Let thatcommon fection bethe . > TT ' 3 
line LF. And forafmuch as the fides ` j 
H Nand k Mof the {uperficieces K E~ 
IM and-HZTN do diuide the one 
the other:into two equall partes, by , - 
the Corollary of the 34. of the firit, and fo likewife do the fidesZ TandE1: therefore the common 
fedtion È F is drawen by thefe feétions, and dinideth the plaines KEIMandH'ZTN intotwo equalf 
partes, by the firit of the fixt : for their bafes are equall, and the altitude isone and the fame, namely, 
the altitude of the cube . Wherefore the line L F fhall dinide into two equall partes the diameters.of, 
his plaines, namely, the right lines K I, EM, Z N,and N T, which are the diameters of the cube. Wher= 
fore thofe diameters fhalf concurre and cut one the other in one and the felfe fame poynt, let the fame’ 
be O. Wherfore the right lines O K, OE, O 1, OM, OH, OZ, OT, and O N, fhall be equali the one 
to the other, for that they are the halfes ofthe diameters of equalt and like re€tangle parallelogrames. 
Wherefore making the centre the point O, and the {pace any of thefe lines O E, or © K.&c. a Sphere 
defcribed, hall paffe by eueryone of the angles of the cube,namely,which are at the pointes E,Z,1,T; 
K,H,M,N by the 12.definition of the eleuenth for that alf the lines drawen from the point O to the ane 
gles. of the cubeare equall . But theright line E I containeth in power the two equall right lines E Zy 
and Z I, by the 47.0f the firit. Wherefore the {quare of the line E I is double [to the {quare jof the line 
ZI. And forafmuch as the right Jine K I fubtendeth the right angle KE I (for that the right line K Ejis 
ereéted perpendicularly to the plaine fuperficies of the right lines EZ and Z T(by the g.of the elenéth) = 
therefore the {quare of the line K Lis equall to the {quares of the lines E Fand E Kabut the {quare of A 
line E Lis double to the {quare of the line E K (for itis double to the {quare of the line Z I,as hath bene 
proued, and the bafes of the cube are equall fquares ) . Wherefore the {quare of the line KI is triple to’ 
the {quare of the line K E, thatis, to the {quare of the line Z1-. But the right line ZI is equalt to the 
right line D B, by pofition, vato whofe {quare the {quare of the diameter AB is triple, by that which 
was demonttrated in the 13.Propofition of this booke. Wherefore the diameters KI & D Bare equall a 
Wherefore there is defcribed a cube K I,and it is comprehended in the Sphere geuen wherin the other 
. no Scat EOE i J DE : pas 4 i NN H. i i - folides. 
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folides were contained, the diameter of which Sphere isthe'line AB... Andthe diameter k Ior AB of 
the fame Sphere, is proued to be in power triple to the fide of the cube,naimely, to the line DB, or ZI. 
PN a Pow z i ee i i me WS i 
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of Firft Corollary. 


Hereby tr is manifef?, that tle diameter of a Sphere containeth in power thefides both of a pyra- 
mis and of a cube infcribed init. i UE da 

For the power of the fide of the pyramis is two thirdes of the power of the diameter ( by the i3.0f 
this booke ) . And the power of the fide of the cubeis , by this Propofition, one third of the power of 
the fayd diameter. Wherefore the diameter of the Sphere contayneth in power the fides of the pyra- ` 
shisand of the cube.. Lee ©. A 


ij 


aj Second Corollary. ` d ~ oe 4s TÀ 


Al che diameters of xcube cut the one the other into two equall partes in the centre of the phere 
which containeth the cube . And moreouer thofe diameters doin the felfe fame point cut into two e- 


savor 


centre O. i 
q The 4.Prebleme. ., The 16.Propofition. 


T'o make an Icofabedyon and to comprehend it in the Sphere genen where 
in were contained the former folides, and to proue that the fide of the Icos 
fahedron ts an irrationall line of that kinde which is called a lefSe line. . 


oA) fixt.And defcribe vpo the line A B a femicircle A DB. And(by the 11.0f the 
first) from the point Craife vpuntotheline AB a perpendicular line C D. 
And. draw aright line from the point D tothe point B. And defcribe a circle. 


fopecficieces E F GH K, and P RST V,which are extended by thofe parallel lines, are pa- 
: | rallel 


of Euclides Elementes, > Fol.4.08. 

rallel fuperficieces, by the 13.0f the élenenth. Wherefore making the centre the point W, and 
the paceW Por W V; defcribea'circle, and it fhall pafvesby the pointes T,S,R, and fhall be. 
equallto the urclé EF GHK «For the femidiameters of éche are equall . And drawe thefe. 
right lines PR, RS,ST,T¥,VP, and they fall. make a pentagon, whofe fides fhali be en` 
guallto the fides of the Pentagon OLM N X,by the 29.0f the first . For ech of them doth 
fubtend two fides of the decagon, or- ‘te > (rh ae iss 
the fft part of eqwall circles. From 
the upper pointes P,R,S,T Vy draw «~~ 
thefelines P O,P L,RL,RM,SM, 
SN,TN, TX, VX, VO: which 
feall [ubtend right angles cõsained 
vader the fides of the ‘ae EL- 
F MGNHX KO, andthe. per- 
pendicular lines PE, RF, SG, 
T H 2 y Kı 


Now forafmuch as the perpendicular lines P E, RF,SG,T H, and V K, are pute. TR partofthe 
quallto A E drawen bon the centre, therefore they areequall to the fide of. me. ingest 
later hexagon in{cribedin the fame circle (by the Corollary of the 15. of the fourth). Where- 
forethe right lines PO, P L;¥ 0, andV X (which fubtend theright angles contained un- 
der thofe perpendicular lines andthe fides of the decagon) containe them in power by the 47. 
of the firft: But the fide of a pentagon (namely, the fide LO or PV ) containeth in power the 

fidesof an hexagomand of adecagon infiribedin oneand the felfe fame circle, by the 10. of - 
i NNYij. > shi 


| Sap LAA The thirtenth Boake... ~An l 
this booke “Wherefore the fubtending lines PO, P L, V0, ¥-X,T XT NENS MRM, 
KL, containe in power the felfe fane] quarethatthe fides of the pentagono: LMN X cons 
taine, or thatthe fides of: the pentagon PRS. TF containe::and therefore thofe.fubtending , 
Lnesare equalltothe fides of the forcfaid. pentagons. Wherefore the triangles contained of 
thofe fubtending lines.and of the ‘fides. of the pentagons and which are ten in numbér,name- 
by, PLOOY P, FOX, VXT, TX NT NS, SNM, SUR, RML, and RLP; 
are equilater. Againe produce the right line ZW on either fideo the points 9 & Xeand vn- ` 
to the fide of the decagon,namely,to the line O.E put the lines ZYX and W 2 equal: And for- 
afmuch as theright line OT isere- 4 PETTE r 
cled perpendicularly tothe plaine fu- r we 
perficies OLM NX, therefore itis 
alfo erected perpendicularly to the o- 
ther plaine {uperficies P RST V,by 
the Corollay of the 14.0f the elewéth. j 
And drawe thefe right lines 9 P, 


Be POO, & QR: andthefe 


Second part of 
the cifirnction. 


lines alfo TL, TM, YN, VX, or > 
andYO. Pe s= A in E s Y bA E E 
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Now forafmuch asthe lines QP, 2V;2T, QS, and Q R do eche fubtend right an- 
secondpart of gles contayned under thé fides ofan equilater hexagon cy of an equilater decagon infiribed 
the demiftratioe in the circle P RST V or inthe circle E F.G H K (which two circles are equall) therfore the 

fayd lines are eche equal to the fide of the pentagon inftribed in the forefayd circle by the y 
J = Ai 0 
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of this booke,and areequalltheoneto the other,by the-g.of thetrft,(for all the angles at the 
pojat W which they [ubtend areright angles). Wherefore thejine triangles QPV , QPR; 
QRS, QST and QT Veyrbichare contayned under thé fayd lines OV; 2P, 2 RB, 2S, 
QI ,and vader the fides of the pentagon F P RST areequtlater, and equal to the ten for- 
mer triangles. And by the fame vreafonthe fine trian gles:oppofite unto them, namely, the tri- 
angles YM L3YMN,YNX,YXOjand YOL,areequslater and equal tothe [aid ten triangles. 
For thelinesY L, MXN; X,andX 0 dofubtend-rightaneles cotayned- onder the fides 
of anequilater hexagon und of.an equilater decago inferibed in the circle E. F GH K,which 
ws equall to the circle PRSTY.. Wherefore there is defivibed a folide comtayned under 
20.equilater triangles. Wherefore by the last diffinition of the eleuenth there is defcribed an 
Teofahedrowpmren WN E Oe my abate as ; 

Now st is required to comprehend it in the fpheré genen and to prone that the fide of the 
Icofahedron isan irtationallline of that kinde which is called a leffe line . Foraf{much as the 
line Z W 1s the fide of an hexagon er the line W 9 isthe fide of a dceagon; therfore the line 
Z Q is diuided by an extreme and meane proportion in the point W, and his greater fecmet 
is ZW (by the o .of the thirtéth).Wherfore as the line Q Z isto the line Z W fo is the line Z- 
W to the line W Q.But the Z W is equallto the line Z L by conftruttion, andthe lineW Q , 
tothe line ZY by confiruction alfo:Wherefore asthe line Q Zis totheline ZL fo isthe line 
Z Ltothe line. Z Tand theangles 9 Z Land LZY are right angles( by the 2. diffinition 
of the elenenth). If therfore we draw a right line from the poynt L tothe pojnt Q.the angle 
TLQ jhalbe a right angle,by reaf of the likenes of the triangles YL Qand Ż L 9 (by the 
S.of the fixth) Wherfore a femicircle defcribed upa the line 2 Y foal paffe alfo by the point 
L (by the affumpts added by Campane after the 13.of this booke). And by the fame reafo al- 
fo,for that as the line Q Z is the line ZW, fo is the line ZW tothe line W Q ,* but the line 
Z Qigequall tothe line YW and the line ZW to the line PW : wherefore as thé line TW 
isto the line W P fois the line PY to the line W Q And therefore agayne if we draw aright 
linc from the poynt P tothe point Y,theangley P Q fhalbe aright angle Wherfore a femi- 
circle deftribed vpon the line QT fhal paffe alfo by the point P.,by the former affumpts: & if 
she diameter. Q Y abiding fixed the femicircle beturned:ronnd abouts until it come to the 
felfefame place from whence it began firft to be moued:it hall paffe both by the point P „and 
alfo by thereft of the pointes of the angles of the Icofahedrow , and the Icofahedron fhalbe 
comprehended ina {phere 1fay alfo that it ts coutayned inthe [phere gerien: ~= 7 
“E S Diuidelby the r0.0f the firft the line Z W into two equall parts in the point a. And for- 
afmach asthe right line Z Qu diuided by an extreme and-meane proportion in the point 
Wand his lefe fegment is QW therefore the fegement: QW haning added vutoit the halfe 
“of the greater fegnsent; namely; the line W a,is (by the 3 of this booke )in power quintuple to 
the [quaremaae of the halfe of the greater fegment -wherefore the fquare of the line Qais 
quintupleto the {quare of the linea W:But vatothe {quare of the Q athe [quare of the tine 
OTI qrodrepk (by the corollary of the 20. of the ixth’) for the line QF is double tothe 
line 2 g:and by the fame reafon unto the {quare of theW Athefquare of the lineZW is 
‘quadruple: Wherefore the{quare of the line Q Yis quintuple to the [quare of the line ZW 
(hy the 15.0f the fiueth) And forafmuch as the line AC js quadruple'to the line C B , therë- 
fore the line A B is quintuple tothe line CB. But as the line AB isto the lineBC, fo isthe 
Square of the line A B to the [quare of the line B D(by the 8 of the fixth, and corollary of the 

20.0f the fame). Wherfore the [quare of the line A B is quintuple to the {quare of the line B- 

D. And it isis proued that the {quare of the line QT is quintuple to the [quare of the line 

ZW And theline B D is equall to the line ZW for either of them is by pofition equall tothe 

line which is drawen from the centre of the circle EF GH K tothe circumference Where- 

fore the line A.B is equalltotheY Q . But the line A B is the diameter of the |phere genen: 
Wherefore the line Y Qowhich is proned to be the diameter of the [phere contayning the Ico- 
E wa [abedron 


z 


For the line Q- 
W is equall to 
the line T ZES 
the line £ Wis 
comme to thees 
both. 

This part 13 a= 
faine after- 
ward demon- 


frrated by Fluf- 
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fahédron,isequall to the diameterof she phere genen . Wherefore the:Ico[abedromss contay. 
ned in the phere geut.Now J fay that thefide of thedcofahedromas an irrational line of that 
kinde which iscalled a lefe line. For forafimuch as thediameter of the [phere is rational, and 
s in power quintuple tothe [quare of the line draven fro the centre of thetircle.O-LM NX: 
wherefore alfo the line which & dramen frovs the centre of the civcleO L M NX is rationall: 
wherefore the diameter alfo being comen{urable to the Jame line by the 6:6f thetenth)-is ras 
tionall.Butifina-circle haninga.tationall line to his:digineter be, defcribed an, lequilater 
pentagon,the fide of the pentagon is(by ther .of this booke)anitrationall linesof tharkinile 
which iscalled aleffe line But the fide of the pentagon. 0 L MINX is alfo the fide of the Ico- 
fahedron defcribed;as bath before ben proued Wherforethe fide of the Icofahedvo is an irra- 
tionall line of that kinde which is called a lefe line Wherefore thereis de{cribed anIcifahe- 
dron: dnd Stis contayned ina the {phere genen ~andivisproned that the. fideof-the: Icofa- 
hedronisan.irrationall line of that kind which iscalled alelfe line. Which wasrequivéd to 
be done,andte beproued. >s Adir 9 Ve Aso Vern Ai a S ool 
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i Herebyit.1s manifeft thatthe diameter of the [phere,isin power quintuple 
to the line whith is-drawen fromthe centre of the circle to the circumference an 
which the Icofabedron is defcribed. And that the diameter of the [phere “is coms 
pofed of the fide of an bescagon and of vo fides of a decagon deferibedn one 
aud thefelfe Ja Ya gag tc Anomanaad eS bodied w 
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Fluffas proucth the Icofahedron deferibed,to be cétaynedin a{phere; by, drawing’ 
right linesfrom the poyatya,to,the poyntes Pand G after this manen gss seysig 
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~“ Foraftnuch as the lines Z W,W P arepat equal to theine drawen from the centre to the tithe 
ference and thelinedrawen fromthe centre Yo ‘the tircumferebce is double to the lined W,by'ednt - 
- ftrndtion:: cherefore theline, WPrisalfo donbteta the fame lines W: W. ‘herefore she {quare ofthe lihe 
ù W.P is quadruple tothe {quare ofthe linea, W (by the.corollary-of the20.of the fixth) And thofedines 


dine V a,which is likewife eregted perpendicularly voto the other pains {uperficies O LM.N.X:there- 
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The oppofite fides of an Icofahedron are parallels.For the diameters ofthe fphere do fall vpon the 
oppofite angles of the Icofahedronsas it was manifeft by the right line Q Y . Iftherefore there be ima- 
gined to be draweh tlie two diameters P'N,and O M they fhall concurrein the point F? wherefore the 
sight lines which ioyne them together}P V,and E'N, are imone and the felfe fame playne fuperficies by 
A the 


vt 


of Euchdes Elementes. Fol.410. 


kage oe 
eae 


fiduall line. a. à r 
T Ake two playne fuperficieces or bafes of the farefiyde cube, A VEe two 


[quares ABCD and CBEF , cutting the:dnesthe other. in the line BC per- 
udpendicularly according to the nature of a cube. And (by the 10.0f thefirft ) di- 

uide everj one of the lines A B,BC,C D, D A, E F, E B, and F C into-two equall partes in 
the poyntes G, H, K, L, M, N, X And drawe thefe right lines G K and H L,cutting the one 
the other in the point P and likewife draw the right lines M H and N X cutting -the one the 


~, 


by anjextreme and meane proportion in the 
points R,S,T ,ct,and let their Greater fegments +»... 
beRO,OS,T P,andP &. And ( bythe r2of cn S 


other in the poynt O. And dinide euery one of thefe right linesNO,OX, HP and LP, 


to the outward pars of the Bag laperfcies Ba s 


ticular lines MAAS AN 


from the pointes T Pct, ray[e vp unto the out- ` 
ward part of the playne fuperficies ABC D of... WRC 
the faydcibe,thele perpendicular lines TW, ORS 
P tanda Lecheofmbich perpendicular lines b> 
puteguallâlfo tothe line O S; or ORorT. Per o> 
and thefayd perpendienlars fhalbe parallels (by o Jo noa t 
theforefaya 6. of theelenenth):\Anddraw ` |. 
thelevight linis LH, HWBWW C, G Zand r 
GB. Now l fay that the pentagon. fieure al n’? 
KBW G Ziseguilater andin one and the falf h i 
farneplainesfuperficies , and moreoner wwequi- iah 
“ingle. Draw thefe right lines T B,RB, and o). - : 

HBs And foralmiich as therightline Noi. @ Liiet am 
divided by an extreme and meane proportion in ale 

the poyint R sand his greater feement isthe line 


RO, therefore the [quare of thelines N O.and NR are treble to the [quare of the line RO 


First par of 
the coustrie-. 
tihe. > 


Nin wi 


The pentagon 
proued egrs- 
later. f 


(by the gof-tbisbooke) . But the line O-N ts equalltotheline NB, and thelincO.R tothe. 


line RY Wherefore the {quares of the linesB N and RN are treble tothe fquare of the line 
RY.But vato the {quares of thelines BN and N R is equall the {quare of the line BR 
( by the 47. of the firft) . Wherefore the fquare of the'line B R is treble to the Square of the 
line RV. Wherefore the [quares, of the lines B Rand RV are quadruple to the {quare of 


theline RY But vatothe{quares ofthe lines BRahd RVs equall the fauare of the line 
ine. BY 


000.3. 


% The line 8 R 

. ésequal&S pa- 
rallel to the line 
ZV (by the 33. 
of the fief) for 
they 20 pyne toge- 
ther eguall and 
parallel lines, firft) the bafes B Rand BT are cquall. And for- 
andare sn the., j 3 5 
[ane faserficies 
with them,by — 
she 7 .of rhe ele- 


Benth, 


The pentagon 


YBWCR, 


proved to bein 
„one and the felfe 
fame playne fe- 


perpficses. 
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BY (by the 47 ofthe firft) for the angle B RY is avight'angle ( by the 2. diffinition of rhe 
clenenth) Whereforethe [quare of the line BY is quadruple te the [quare of the lineV Re 
Wherefore the line BY is double to thethe line RP (by the Corollary of the 20.0f the fixth). 
And the line Z Vis al{o double to the lize RY (for* that theline’S R ts double to the line 0- 
R,that is,to the line RV which is equall to the line OS). Wherfore the line BV is equall to the 
line Z.x. And forafinuch as thermo lins BI, oiai oui usm oY 

and N Rare equall to thetwo lines B Hand H-. a i Aa AN 
Tnamely,the wholes and theleffefegmstts, and 
they comprehend right angles, namely; of the ~~ * 
{quares,B O and B P therefore (by the 4.of the 


afmuch as the'lines BRyand BT areequall andia o f: 
the two lines R VS and TW ave alfe byconfira-> N= 
chon equall and the angles BRV and BE Ws if fo oy 
dre by {nppofition right anglesstherefore againe ©. S PYS 
(by the tof the firft) the bales BV and B Ware: fifa ZAZ. 
equall’: but the line BV; isproned equallto thes: » por 
lineV2Whir fore the line BWs alfo equall to Os 

the line V Z. In like fort alfo may we prone thats w| =N 
either of thefe lines WC,CZ is equal to the famers > nsan 
line y ZW herefore the pentagon figure BV Z- GS; S 
CW wequilater. \ i ST eye 


NowTfay that it is in one and the flf, ‘fame VARS TH J- 
playne fuperficies , Forafmuchas theline Z Visa aes ci 
a parallell to the line S R(as was before proned) NRSO 
but unto the fame-line S R, is the line CB © a S% ie X fs 


parallèl] (by the 28:0f the firft) . Wherfore (by I: 


SLAP we W cs ae ; 
arein the felfe fame playne wherein ape the parallell lines. Wherefore the Trapefium.BY Z- 
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pentagon figureV BWC Z is in one and the felfe [anie playnt (uperficies. 

Now alfo 1 fay that it is equiangle.F or forafimuch as the right line NO is dinided byan The pentagon 
extreame and meane proportion in the point Rand his greater fegmentis O R , therefore as V BWC È An 
both the lines N O and O R added together isto the ling O N, fo (by thes. of this booke)ss proued equi- 
the line 0 N to the line O R.But the line O R is equailtutheline O S Wherefore asthe line angles 
SN isto the line NQ fois the line N O to the line OS Wherforethe lineS N is dinided by 
anextreme and meane proportion in the point O,and his greater fegement is the line NO. 

\ Wherefore the [quares of the lines N S and S O are treble tothe{quare of theline NO ( by 
the 4. of this booke) . But the line N O is equalltothe NB , and the line S O tothe line SZ: 
wherfore the {quares of the lines NS and Z S are treble to the {quare of the line N B:wher- 
fore the fquares of the lines ZS,S N and NB,are quadruple to the {guare of the line N B. | 
But vato the fquares of the lines SN ce NB(by the 47.0f the frit )is equal the [quare of the: 
line S B:wherefore the [quares of the lines B S and S Z that isthe [quare of the iine B Z,by | 
the 47 of the firft, (for the angle Z S B is a right angle by pofitio) is quadruple tothe {quare , 
of the line N B.Wherfore the line B Z is double to the line B N(by the Corollary of the 20.0f 
the fixth) But the line B Cis alfo double to the line B N.Wherefore theline B Zis equall to- 
_ the line B C.Now forafmuch as thefe two lines BV and F Z are equall to thefe two lines B- 
W and W Cand the bafe B Z is equall to the bafe B C,therefore(by the 8 .of the firft)the an- 
gle BY Z iseguallto the angle BW C.And in like fort ( by the 8. of the first ) may we proue 
that the angleV ZC is equali to the angle BW C ( prouing firj that the lines C Band CV 
are equal: which are proned equal by this ,that the line N S is equal to the line X R,and ther- 
fore the line CR is equal tothe line BS ,by the 47 of the firf:wherfore alfo by the fame y line 
CV is equal to the line BZ, that is,to the line B C(for the lines B C cy B Z are proued equal.) 
Wherefore the three anglesBWC,BV Z,andV ZC are equall the one to the other. But if in, 
an equilater pentagon figure there be thre angles equall the one to the other , the pentagon is 
(by the 7.9f the thirteth equiangle-woerfore the pentagon BV Z CW is equiangle. And it 
is alfo prowed that itis equalater : Wherfore the pentagon BV Z CW is both equilater @ e-~, 
quiangle_And it is made upon one of the fides of the cube,namely upon BC.” If therefore * Lookefor 4 
upon ewery one of the twelue fides of the cube be vfed the like conftruction there {hal then be, farther con- 
made a dodecahedron contayned under twelue pentagons equilater and equiangle. ° firnction after 
_ Nowitis required to comprehend it in the [phere gezen and to proue that the fide of the ig ait ie 
dodecahedron is an irrationall line of that kinde which is called a refiduall line. Extend. mon he = 
thelineLO,and let the line extended be Y Q snow thenthe line Y Q fhal light vppon à 
the diameter of the cube,and fhall diuide the one the other into two equail parts. For thisis That the do- 
manifef to fe by the 39.0f the elenenth . ( For if by the two lines NX and M H be drawen decahedron is 
two playnes perpendicularly to the bafes , and cutting the cube , the common fection of thofe € oead ia 
playnesfhalbe the line Y O produced : for their common fection is from the poynt 0 erected, z 4 
perpendicularly to the plaine E B CF ,by the 19.0f the elenenth) Let them cut the one the o~ e 
ther in the point Q -wherefore is.the centre of the [phere which comprehendeth thecubey 
and YQ is the halfe diameter of the [phere by that which was demaftrated in the 15. of this 
booke: wherefore theright lines drawen from the centre O to all the angles of the cube fhalbe 
equall. And draw aright line from the point V to the point 9. Now forafmuch as theright 
line NS is dinided by an extreme andmeane proportion in the point O and his.greater feg- 
ment is the line N O as hath before ben proued , therefore the (nor of the lines NS and 
S O are treble to the [quare of the line N O ,by the 4.0f this booke.But the line N S is equal to 
thelineT 2 (for the line No is equal to the line 0 9 as hath before ben proued,cy the line 
YO tothe line O S) being both leffe fecmentes: but the line OS is equall tothe line Yy, for 
the line R 0 is equall thereunto:wherefore the {quares of the lines Q Y and TV are treble to 
the [quare of the line NO.But unto the {quares of thelines QT & TV the [quare of the line 
y A is eguali by the 47 of thefirst): wherefore the {quare of the lineV Q is trebleto the 
000.4. {quare 


That the fide 
of the dodeca- 
bedron isa 

refiduall line. 


of the cube. Wherefore the lineV 2 is equall to 
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Square of the line NO .- But thefemidiameter 
of the {phere copreheding the faid cube isin po~ ` 
wer treble to the half of the fide of the cube. For 
we haue before(in the 15.0f this booke) taught 
how to make a cube ,and to comprehende it ina 
{phere,and haue proued that the diameter of the 
fbbereisin Jaa trebleto the fide of the cube. 
Now in what proportio y whole is tothe whole, 
in the fame is the halfe to the balfe(by the 15.0f 
the fifth) But the line No is the half of the fide 


the femidiameter of the [phere copreheding the 
cube. But the point Q is the centre of the {phere 
coprebending the cube. Wherefore the point F, 
which is one of the angles of the dodecahedron, 
toucheth the fuperficies of the {phere genen . In 


like fort alfo may we prone , that euery one of p e 
the rest of the angles of the dodecahedron 7 ees o 
toucheth the fuperficies of the phere Wherefore a st 
the dodecahedron is comprehended in the (phere 
genen. . 1 ct 

Now I fay, that the fide of the dodecahedron 
is an irrationall line of that kinde whichis g E 


called a vefiduall line. For forafmuch as the 
line NO is diuided by an extreme and meane i 

proportion in the point R, and his greater fegment is the line O R, andthe line O X is alfo di- 
uided by an extreme and meane proportion in the point S, and bis greater fegment is the line 
OS. Wherefore the whole line N X is diuided by an extreme and meane proportion, and his 


_ greater fegment isthe line RS . (’F or for that as the line O N is to the line O R, fo is the line 


O R to theline N R, and in the [ame proportion alfo are their doubles (for the partes of eques - 
inultiplices hane one and the felfe fame proportion with the whole, by the 15. of the fifth ) . 
Wherefore as the line N X is to the line RS, foistheline RS to both thelines NR and S X 
added together. But the line NX is greater then the line R S, by both the lines NR and S X 
added together. Wherefore the line NX is diuided by an extreme and meane proportion and 
his greater fegment is the line RS . But the line RS is equall to the line V Z, as hath before 


bene proued . Wherefore the line NX is diuided by an extreme and meane proportion, and 


his greater fegment is the lineV Z . And forafmuch as the diameter of the Sphere is ratio. 
salland is in power treble to the fide of the cube, by the 15. of this booke, therefore the line 
N X, being the fide of the cube, is rational . But if arationall line be dinided by an extreme 
and meane proportion, either of the fegmentes is ( by the 6.0f this booke) an irrationall line 
of that kinde which is called arefiduallline , Wherefore the line V Z being the fide of the do. 
decabedron,is an irrational line of that kinde whichis called a refiduall line Wherfore there 
is made a dodecahedron,and it is coprehended in the Sphere geuen, wherein the other folides 
were contained, and it is proned that the fide of the dodecahedron isa refiduallline : which 
teas required to be done, and alfo to be proved. : 


q Corollary. 


Hereby it is manifeft, that the fide of a cube being dinided by an extreme 
j ! l and 
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and meane proportion the greater fegment thereof is the fide of the dodee 
cahedron, Asit was manifeft by the line V Z which was proued to be the greater fegment . 
of the right line N X; namely, of the fide of the cube. i aLi 


A further conftruction of the dodecahedron after Fluffas. 


Fotafmuch as it hath bene proued thatthe pentagon BV ZC W is equilater and equiangle and F 
toucheth one of the fides of the cube.Let-¥s thow alfo by what meanes vpon eche of the 12.fides ofthe Draw in the 
cube may in like fort be applyed pentagons ioyning one to the other,and compofing the 12.bafes of the former figure 
dodecahedron. Draw in the former figure thefe right lines A LI D,1 L, K.Now forafmuchas the line thefe lines, 
P L was in the point & diuided like vnto the lines P H,O N.or O X,and vpon the pointes T,P,€,were & 4,4 L, 
erected perpendicular lines equall vnto the line O Y,and the reft: namely,yvnto the greater fegmét:and aD 
the lines T W and tI were proued parallels , therefore the lines WI and T tare parallels, by the 7. i 
of the eleuenth,and 33.0f the firft. Wherefore alfo, by the 9. of the elenenth,the lines W I and D C are 
parallels. Wherefore by the 7.of the eleueuth C W I Disa playne fuperficies.And the triangle AI Dis 
a playne fuperficies,by the 2.0f the cleuenth.New it is manifeft that the right lines ID,& 1 Aare equall 
to the right line W C.For the right lines A L & U & (which are equall to the right lines B H,& H T)do 
make the fubtéded lines A and B T equall by the 4.of the firft.And agayne forafmuch as the lines B T 
and T W contaynea right angle B T W, as alfo doo.the right lines A & and &I contayne-the right an~ 
gle A &I (for the right lines W T , and1& are ereéted perpendicularly ynto one and the felfe-fame 
playne AB CD by {uppofition) . And the {quarés of the lines B T aud T W are equall to the {quares of 
the lines A & , and ct (for it is proued that the line B T is equall to the line A @, and the line T W to 
the line &1).And vnto the {quares of the lines B T and T W is equall the {quare of the line BW, by the 
47.0f the firit: likewife by the fame ynto the {quares of the lines A Gand @ Lis equall the fquare of the 
line AI. Wherefore the {quare of the line B W is equall to the {quare of the line A I,wherefore alfo the 
line B T is equall to the line A I. And by the fame reafon are the lines 1D and WC equal] to the fame 
lines. Now forafinuch as the lines A I and 1D, and the lines A Land L D are equall , and the bafe I Lis 
common to them both,the angles AL I and D L I thalbe equall, by the 8.of the firft: and therefore they 
are right angles, by the ro.diffinitioiof the firft.And by the fame reafon are the angles W H B, and W- 

H C right angles.And forafmuch as the two lines H T and T W are equall to the two lines L @ and @- 
I, and they contayne equall angles, thatis, right angles by fuppofition , therefore the angles W H- 
T,aud IL ¢,are equall by the 4.of the firit. Wherefntethe playne fuperficies A ID is in like fort incli- 
“ned to the playne fuperficies AB C D,as the playne fuperficies B W C is inclined to the fame playne A- 

B CD, by the 4.diffinition of the eleuenth . In like fort may we proue that the playne W CD Lis in like 
fortinclined to the playne A B C D,as the playne B V Z Cis to Ae playne EB CF. For that in the trian- 
gles Y O Hand # P K which confit of equall fides ( éche to his correfpondent fide), the angles Y H O, 
and # K P,which are the angles of the inclination, are equall.And now if the rightline # K Be extended 
to the pointa, andthe pentagon C W I Da be made perfect, we may,by the fame reafon, proue that ~ 
that playne is equiangle and equilater , that we proud the pentagon B V Z C W to be equaliter and e- 
quiangle.And likewife if the other playnesB W IA and A ID be made perfect, they may be pr 


r pla roued to 
be equalland like pentagons andin like fort fituatesand the 4 


é f yare fet vpon thefe common right lines B- . 
W,W C,W LA Land I D.Andobferuing this méthode , there fhall vpon every one of the 12.fides of 


the cube be fet euery one of the i2.pentagons which compofe'the dodecahedron, ` ` 
« Cértayne Corollaryes added by Flifeas. a 
ae. $ Firft Corollary. 
' The fide of à cube,is eguali to We Fgh line Which fubtendeth the angle of the pentagon of 2 ddi: 
càhedron contayned in one and the felfe fame [phere with the cube. T : ee 


_, Forthé anglesB W Cand A I Dare fubtended of the lines BC and A D.. Which ate fides of the 
Cube.: pms 2 


E Second Corollary, 


In a dodecahedron there are fixe fides enery two of Which are parakels and oppofite, whofe feili- 
ons into two eguali partes , are coupled by three right lines, which inthe center of the Sphere which 
contayneth the dodecahedron denide into two equal partes and perpendicnlarly both them flues and 
alfo the fides. E i i 


“OOo.jiij. For 


Thefide of a 
pyramis, 


The fide of a 
cube, 
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‘For vpon the fixe bafes of the cube-are fet -fixe fides of the dodecahedron, asit-hath bene pro- 
ued (by thelines ZV, W I &c. ) which are cutte into two equall partes by right lines, which ioyne 
together the centers of the bafes of the cube,as the line Y O produced, and the other like. Which lines 
coupling together the centers of the bafes are three ir number, cutting the one the other perpendicu- 
larly(for they are parallels to the fides of the cube ) and they cutte the one the other into two equall 
partes in the center-of the fphere which contayneth the cube ( by that which wasdemonitrated in the 
15.0f this booke ).And vnto thefe equall lines,ioyning together the centers of the bafes of the cube,are 
without the bafes added equall partes O Y, P #, and the other like , which by fuppofition are equall to 
halfe of the fide of the dodecahedron . Wherefore the whole lines , which ioyne together the Goins 


- of the oppofite fides of the dodecahedron , are equall , and they cut thofe fides into twb equall partes: 
and. perpendicularly. - ; 


Al ‘Third Corollary. 

2 A right hnetoyning togerber the poynts of the feibions of the oppoftte fides of the dodecahedron in E 
zotwd equall partes being dinided by anextreame and meane proportion : the greater fegment thereof 
foalbe the fide of the cube , andthe tefe fegment the fide of the dodecahedron contayned in the felfe 
Same [phere, a k. F . 


at theright line Y Q is diuided by an extreame and meane proportion in the 


the fide of the dodecahedron,namely,tothe fide V Z. 


cr. ees 


©: Q: which is the fide of the cube: & the lefle fegment is the double of the line Y O, which is equall to 
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“¢ The 6. Probleme. -` . The 18. Propofition. 
Se To finde out the fides ofthe forefayd fine bodies, and to compare them 
Low vtoget heme Ta K-A Rata eee end Ge * Pe 


, Ake the diameter of the Sphere genen, and let the fame be AB, and diuide is 
x inthe point C, fo that letthe line A C be equallto CB, by the 10. of the firft: 
BNC and in the point D,fo that let A D be double to DB,by the 9 of the fixt.And 
Se upon the line AB defcribeafemicircle AE B . And from the pointes C and. 
Seer. D raifewp (by the 11:0f thefirft) unto the line A B perpendicular lines C E 
ahd DE! And draw thefevight lines AF, E B,andBE. Now forafmuch as the line A D 
is double to the line D B , thereforetheline A B is treble to the line D B . Wherefore the line 
B A is fefquialter to the line AD (for. it is as 3.t0 2.).But.astheline B Ais to the line A D, 
fois the [quare of the line B A to the [guare of the line A F (by the 6.of the fit or by the Co- 
rollary of the fame, and by the Corollary. of the 20.0f the fame ) : for the triangle AF B is 
equiangle to the triangle A F D .Wherefore the [quare ofthe line BA is fefquialter to the 
fauare of: the tint E. «5 But-the diameter of. a phere is in power fefquialter to the fide of the 
pyramis,by the 13 .0f this booke »and-theline A Bis the diameter of the (phere . Wherefore 
the line A F is equall to the fide of the pyramis. i wl 
sod Agne forafoikchas the Liné_A Bis treble tothe line BD: butas the line AB is tothe line. 
BD, foisthe (quare of the line A B tothe fquareof the line F B , by the Corollaries of the 8. 
and 20.0f the fixt. Wherefore the [quare of the line A B is treble to the {quare of the line F B. 
But the diameter of a [phere is in power treble to the fide of the cube ( by the 15.0f this booke) 
and the diameter of the [phere is the line A B.Whereforethe line B F is the fide of the cube. 
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miy And forafmuch as the line ACisequall to the line CB, therefore the line A B is double to 
GERRIE Aaf. E PE LS] ; > d 


au - 


the line C.B:But asthe line A B isto the line C B, fois the fguare of the line A B tothe fquare 


“of the line B E (by the former Corollaries) . Therefore the [guare of the line A Bis double fo 
wi ERES ; t E 


of Euchdes. Elementes.. Folgi. 
the [quare of the line BE: Butthediaineter of the (phere isin:power doubletothe fide of the 
ottohedron, anid'AB isthe diameter ofthe {phere genei + wherefore the line B Eis the fide of 
the ottohedron.. Raife vp ( Ly the tx.0f the fir/t ) from the point: A unto the'right line A B 
a perpendicular line AG. And put the line AG equal tothe line AB And drawe aright. 
line from the point G tothe point Cs And let the line GC cut the circumference in the point 


The fide of ate 
atlohedrons' T 


H. And (by the r4.of the firft ) from the point H drawe vito the line AB 'a perpendicular r n ~ 


line HK. Now forafmuch as the line G'A is double. totheline AC (for -G A isequall to 
AB). ButasG Aisto AC, fois H Kto KC (by the28.of the first and Corollary. of the 
2.0f the fixt) » wherefore the line H K is double to the line KC. Wherefore the {quare of the 


line HK isquadriiple to the fquare of thé line K C, by the Corollary of. the 20.0f thefixt. . ee 
Wherefore the fquares of the lines H K and K C, which are all one with the{quare of the line - 


HC, by the 47 of the fir, is quintuple to the [quare of theline KC. Buttheline H C is és 
qual to the line CB; by the definition of a circle. Wherfore the [quare of the line B C is quin- 
CK. And forafoouch asthe line N> 
A Bis déubleto theline BÈ, of." 
which theline AD is doubleto | N5- 
thè line D B::Wherfore the refiz AnA 
die namely;B Djisdoubletothe >h i > 
refidue,namelysto D C-( bythe: .\ 
19.0f the fifi ) . VV herefore the 
line B Cis treble toshelineC D. 
` Wherefore the fquare of the line 
BC is nonecuple to the [quare of 
the line C D, by the Corollary of 
the 20.0f the fixt.But wA guare 
of BC is onely quintuple tothe 
. fquare of CK . Wherefore the 
fquare of CK is greater the the 
guare of CD, bythë ro. of the : 
fft- Wherefore alfo the line CK >. l aya er F 
is greater then the line D CFn- en) Mask l Soe 4 
to the ling C K put (hy the 2.0f the firft ) an equall line C L And from the point L raifeup. 
unto the lint A Ba perpendicular line L M. And drawe a right line from thepoint M tothe 
point:B . Now forafmuch as the fgħare of the line C Bis quintuple to the fanare-of the. line 
C Kj andthe line A B is double ta the ine B Chand the line KL is doubletotheline CK 3. 
therefore the [quare of the line 1A B is quintuple tothe {quare of theline. K L;-bythexs.of, 
the fift -But the diameter of a {phere is in power quintuple tothe line whichis: diawen from 
the centre of the circle to the circumference on which the Icofahedron is defcribed,by theca: 
rollany. of ther 6 of the fixt.. And theline AB isthediameter of the {phere wherefore the 
LineRL is thefemidiameter ofthe circle on which the Icofahedron is defcribed’. Wherefore 
thetine RListhe fide ofan -hexazon figure deferibed inthe fame circle, by the Corollary of 
she's siof the fourth. And foralmach as the diameter ofthe phere is made of the fide an hex» 
igdn figre,und of two fides of a decagon being ach of them de[cribed in oné and the felfe 
fame circle (by the Corollary.of the 16 .0f this booke) = and the line A Bis the diameter of the 
[pire tnd theline K Listhéfide ofthe hexagonand the line AK is equalttotheline L Bs 
whereforgeither ofthe lines ‘AK anil LB is thefide ofa decagon defcribed in the-circle on 
whiclthe Ivofahedronis defcorbed( that is in the circle whofe.femidiameter is theline K L) 
And forafmuch as she line LBis the fide of adecagon,and the line M L of ai hexagon (for 
Mbivequall to. L, forthapit is equall to KH by the'sg.of the third, for they areequally 
ath ys difiant 


be A Sa ` m, 
> E E S a a 5 J ai Ea 
a a 2S 
ve Fest aerar 

4 + tye bee z 


Vie 


sen wk The thirtenth Booke . 


a 


line MB is the fide of a pentagon, by the 10.0f this booke- Butthefide.of the: pentagon is alfa 


we (ak a meane proportion in the point N, and let the greater fegment therof be. N-B . Wherefore the 


i la ri {phere isin power fefquialter 10A F the fide of the pyramis,and is in power doubletoB E the 


ofthe forefayd fideof the ottohedron,by the rz.of the fame, and isin power treble to F B.thefide of the cube} 
bodies, by thé 13.0f the fame . Wherefore st followeth, that of what partes the diameter, of the {phere 


mis,of the ottohedron,and of the cube,are the one to the other in rationall proportions Wher- 


The fide of the But that MB the fide of the C aAA Wac, (cue ge 4 r 
Ieofabedroa  Tcofahedronis greater then N B BL E a TP. 
proucd greater the fide of the Dodecahedron- 


thenthefide may thus be proged. Forafmiuch ~ 4 
ofthe dodeca~ asthe triangle DB isequian- | 3 A 
bedron, gle to the triangle FAB, by the ~ ua 
8 of thefixt; therefore proporti- Tie 
onally; as the line B D is tothe 


line B Fy fo isthe line BF to the / 
line BA. And forafmuch as | 
there arethree right lines pros | ~~! 
portional, therefore as the firft 
ts to the thirds fois the:[quare 3 P <6 Poon 
miade of the first. to the{quare fis,’ 
made of the fecond by the Cordis Vif sof Ae ves hop Coal \ d 
lary of thé2ocof the fixt.Wi here, AL AVEO Grow hy ee’ a ees T5’ 
| fore på D rnb i AE shot an | A ba TEE S © 
BA; fo.isthe.[quare’ of the line Msp ee t 
ee Es of the line. ki vipat wey pale s4 wh a a on af N A aiy 
BFS Wherefores (by. conuerfion, “by the Corollary. of the.z. of the fiueth. ) asthe 
lineABiis tothe:line BD; fo-isthe:fqnare of the line F B ło the {quarecof the line B-D. 
Bat theline.A Bis trebleto the line BD; ashath before bene proned. Wherefore the fauare 
of the line F B is treble to the {quareof the line B D But the {quare of the liné: A Dots qua 
arupleto the {quare of the line D B, bythe Corollary of the 20. of the fixt, forthe line AD 
is double tothe line DB , Wherefore the fauare of the line AD is greater.then the {quare 
of the line F:B; by the roof the fift.Wherefore alfo theline AD is greater ther the line FB. 
Wherefore'theline A L is much greater then-the line F B. And the line A L.being divided 
by awextreme.cy meane proportion; his greater feement istheline K L,by the 9.of this boke: 
( for theline LK isthe fide of an hexagon,and the line. K Avis the fide ofa decagon inferi- 
bed in one and the fame circle, as hath before bene proued ) sand the line F B being Tp 
Ro, i ; an 
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by an extreme and meane proportion, his greater fegment is N B . Wherefore the line K Lis 
greater then the line N B.(* For two lines divided by an extreme and meane proportion,are 
enery way like proportionall ) But the line K L isequatl tothe line LM. Wherefore the line 
L M is greater then the line NB . But the line MB is greater then the line L iM . Wher- 
fore the line M B being the fide of the Icofabedron, is much greater then the line NB be- 
ing the fide of the Dodecahedron : which was required to bedone , and to be proued. 
cAn other way to prone that the line M B is greater then the line NB. Forafmuch 
as the line. A D is double to the line DB, therefore the line A B is treble to the line D B. But 
as A B isto B D, (o is the {quare of the line A B to the [quare of the line B.F, bythe 8.of the 
fixt (for the triangle F A B is equiangle to the triangle F DB). Wherefore the {quare of 
the line A B is treble to the [quare of the line B F . And it is before proned, that the [quare of 
the line A Bis quintuple to the [quare of the line K L. Wherefore fiue [qnares made of the 
lize K L, are equall to three {qnares made of the line F B . But three fquares made of the line 
F B, are greater then fixe [quares made of the line N B, as is firaight way proued .Wherfore 
fine {quares made of the line K L, are greater then fixe {quares made of the line N B. Wher- 
fore alfa one fquare made of the line K-L, 1s greater then one [quare made of the line NB. 
Wherefore the line K Lis greater then the line NB . Butthe line K L is equallto the line 
LM .Wherefore the line L Mis. greater then the line N B: Wherefore the line M Bis much 
greater thea the line NB : which was required to be proued . | 
But now let vs proue that three fquares made of the line F Bare greater then fixe [quares 
made of the line NB. Forafmuch as the line B N is greater then the line N F, for it is the 
greater {cament of the line B F diuided by an extreme and meane proportion , therefore that 
which is contained under the lines B F and BN, 1s greater then that which is cotatned vn- 
der the lines B F and F N, by ther of the fixt Wherefore that which is contained under the 
lines BE and BN, together with that which is contained vader the lines B F and F N, is 
greater then that which is contained under the lines B F and FN twife. But that which is 
contained under the lines BF and F N, together with that which is contained under the 
lines B F and B N is the [quare of the line B F ,by the 2.0f the fecond , and that which is con- 
tained under the lines B F and F N once, is equall to the [quare of NB . For the line F Bis 
diuided by an extreme and meane proportion in the point N; (and ( by the 17 ofthe fixt) 
that which is contained under the extremes, is equall to the fquare made of the midle line ) . 
Wherefore the [quare of the line F B, is greater then the double of the {quare of the line B N. 
Wherefore one of the {quares made of the line B F, is greater then two [quares made of the 


line B N, Wherefore alfo three {quares made of the line F B, are greater then fixe [quaes 


made of the line B N : which was required to be proned. 
A Corollary. 


Now alfo 1 fay that befides the fine forefayd folides there can not be de{cribed any other 
[olide coprehéded vnder figures equilater ¿y equtangle the one to the other.F or of two trian- 
gles, or of any two other playne fuperficieces can not be made a folide angle(for,that is cotrary 
to the difjinition of afolide angle) . Vnder three triangles is contayned the folide angle of a 
pyramis:under fower,the folrde angle of an octohedro: under fiue,the folide angle of an Ico- 
fahedra: of fixe,equilater e» equiangle triangles fet to one point can not be made a folide an~ 
gle.F or forafmuch as the angle of an equilater triangle is two third partes of a right angle, 
the fixe angles of the folide fhalbe equall to fower right angles which is imapoffible. For exery 
folide angle is(by the 21.0f the eleutth ) contayned vader playne angles lefe thé fower right . 
angles. And by the fame p can not be made a folide angle contained under more thë fixe 
playne fuperficiallangles of equilater triangles Vnder three fquares is contained the angle of 
a cube.Vnder fomer fquares it is impoffible that a folide angle fhould be contayned : for then 

a —— ed) 2: againe 


* This Affisinpe 
és afterward 
proued in the 
14. booke and 4, 


propofitior. 


An other demo» 
monfiration to 
prowe thar rhe 
fide of the ico- 
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Ya nnr 


~> 5 folide angle be contayned under any other equilater and equiangle fieures of many angles, 
i forthat that alfo fhould be abfurd.For the more the fides intreafe ; the greater are the angles 
which they contayne,and therfore the farther of are the fuperficiall angles contayned of thofe 
: fides from compofing of a folide angle. Wherefore befides the forefayd fine figures there can 

not be made any folide figure contayned under equal fides and equall angles : which was re- 
quired to be proueds Pe A PT ae) i. 


l n AA Aa 

l But now that the angle of an equilater and equiangle pentagon is aright angle anda 
That the angle fifth part more of a right angle,may thus be proued. Suppofethat ABC D E be ay equilater 
of. % E e dnd equiangle pentagon. And (by the rg.of the fourth )défcribe about ita circle- ABC D E.- 
Poppins vane, And take (by the Lof the third) the center thereof, **~ "~*~ = 0 


Pentagon is one. 


right angle and andletthe famebe F . And draw thefe right lines’ “ °° ) oe il j 
seth ba . F A,FB,F C, F DFE. Wherefore thofelines dde MANEN NS 
oxer:whica | ee a iA ps o 3 : a 

hing was alfa “tide the angles of the pentagon into two equall 


before proued partesin the poyntes A,B, C, D; È, by the 4. of the ` p [? 
inthe corollary fyf , And forafmuch asthe fiue angles that areat NN 
Ta 32-8 “she poynt F are equall to fower right angles, by the ` |. 
í corollary of the 15. of the first , and they are equall `` 
the one to the other by the 8-of the firft: therfore one’. \ 
of thofe angles,as for example fake,the angle AF B 
is a fifth part lefe then a right angle Wherfore the 
anglesremayning namely, F AB,¢cy AB Fare one `: 
right arigle anda fifth part ouer . Butthe angle P- >- p s 
A Bis equal to the angle F BC. Wherefore the whole angle ABC being one ofthe an- 
gles of the pentagon is a right angle and a fifth part more then a right angle: which was re- 
quived to be proued. a a er ee 


~ ‘ 


. SA PSN Kae 2 aes VT isa 
€A Corollary added by Flujfas. 


` 


The fides oft he tollary ofthe 12.0f the thirtenth,aid at the fayd poynt of diuifion(as mayeafily be proued).Wherfore ° 


angle of the in-s. 
climation of the Angels: l : ; he eS : * 
fupericieces of inclination of the playnes of the Pyramis,are contayned vader two perpédicular lines of the triangles, 

the Tetrahedrg andare fubtended of the fide ofthe Pyramis , it foloweth , by the 8. of the firi , that thofe angles are - 
are prowed rati- 
orall. 

The fides of the 
angle ofthe ina 
elreation of the ee ot At ea ae, os Ne es 
Mee of angles: therefore thofe perpendiculars falling vpon‘the'fection of the fide common to the two bales, _ 


© thecube proged i 4 Lae vee ae 
eg eee (by.the 4.diffinition of the eleuenth )and is fubtended of the diameter of the bafeof the Cube. ee 
he oh e t vor rl, fse . p ¢ 


of Enclides Elementes: ` Fol.ais. 


the fanie reafon may we proue that the reft of the angles of the inclination of the bafés ofthe cube are 
right angles. Wherefore the inclinations of the fuperficieces.of the cube the one to the other,are equal 
(by the .diffinition of the eleuenth),. atr e 

In an O&ohedron take the diameter which coupleth the two oppofite angles. And from thofe 
oppofite angles draw to one and the felfe fame fide of the OGohedron, in two bafes thercof,two per- 


pendicular lines,which fhall diuide that fide into two equall parts and perpendicularly (by the Corot. 


lary of the 12.0fthe thirtenth). Wherefore thofe perpendiculars fhal! contayne the angle of the incli- 
nation of the bafes(by the 4.diffinition of the eleu<th):and the fame angle is fubtended of the diame- 
ter ofthe O@ohedr6. Wherfore the reit of the angles after the fame maner defcribed in the reft of the 
bafes,being. comprehended and fubrended of equall fides, fhall (by the 3.of the firit) be equall the one 
to the other.And therefore the inclinations of the playnes in the O&ohedron,fhal(by the 5.difinition 
of theeleuenth)be equall. - . : 2 i 

Inan Icofahedron let there be drawen from the angles of two of the bafes , to one fide common 
to both the fayd bafes perpendiculars , which fhall contayne the angle of the inclination of the bafes 
(by the 4.diffinition of the eleuenth) :which angle is fubtended of the rightline which fubteadeth the; 
angle of the pentagon which contayneth fine fides of the Icofahedron, by the 16, of this booke : forit 
coupleth the twoo oppofite angles of the triangles which are ioyned together . Wherefore the reit of 
the angles of the inclination of the bafes being after the fame maner found out, they fhalbe contayned 
vnder equail fides,and fubtended of equall bafes,and therefore (by the 8.of the firft) thofe angles hal- 
be equall. W herfore alfo al the inclinations of the bates of the Icofahedron the one to the other {nalbe 
equall,by the 5 .difinition of the eleuenth. 

In a Dodecahedron,from the two oppofite angles of two next pentagons draw to theyr common 
fide perpendicular lines,paffing by the centres of the fayd pentagons, which fhal, where they fal,diuide 
the fide into two equall parts by the 3 .ofthe third.(For the bales of a Dodecahedron are contayned in 
acircle) And the angle contayned vnder thofe perpendicular lines is the inclination of thofe bales (by 
the 4.diffinition of the eleuenth).And the forefayd oppofite angles are coupled by a right line equal to 
the right line which coupleth the oppofite fections into two equall parts of the fides of the dodecahe~ 
dré(by the 33.0f the firlt).Por they couple together the halfe fds of the dodecahedr6 which halfes are 
parallels and equall,by the 3.corollary of the 17. of this booke: which coupling lines alfo are equall,by 
the fame corollary. Wherefore the angles being contayned of equal perpendicular lines,and fubtended 
of equall coupling lines,thall(by the 8.of the firit)be equal.And they are the angles of the inclinations. 
Wherefore the bafes of the dodecahedron are in like fort inclined the one to the other ( by the s.diffi- 
nition of the eleventh). -_ 


Fluffas after this teacheth how to know the rationality orirrationality of the fides 
of the triangles, which contayne the angles of the inclinations of the fuperficieces of 
the forefayd bodies, : ; 


In a Pyramis the angle of the inelinätiő is contayned vnder two perpédicular lines of the triangles, 
and is fubtended of the fide ofthe Pyramis Now the fide of the pyramis is in power fefquitertia to the 
perpendicular line, by the corollary of the 12.ofthis booke: and therfore the triangle cétained of thofe 
perpé ae lisies and the fide of pyramis,hath his fides rational & commenfurable in power the one 
zotheother. . i, ene et : 

-ou Eorafmuch as the.twoo fides of a Cube (or right lines equall to them ) fubtended vnder the dia- 
meter of one of the bales,doo make the angle of the inclination’: and the diameter of the cube isin 
power fefquialter to the diameter.of the bafe , which diameter of the bafe isin power double to the 
fide(by the 47.0f the firft): therefore thofe lines are rationall and commenfurable in power. 
` Inan O@ohedron, whofe two perpendiculars of the bafes contayne the angle of the inclination of 
the O@ohedron,which angle alfo is fubtended of the diameter of the OGohedron , the diameter isin 
ower double to the fide of the Octohedron,& the fide is in power fequitertia to the perpédiclar line, 
b the 12.0fthis booke: wherfore the diameter thereof isin power duple fuperbipartiens tertias to the 
erpendicular line. Wherfore alfo the diameter and the perpédicular line are rationall and commenfu- 
rable (by the 6.ef the tenth.) - aah ~ i í 
As touching an: Icofahedron,it was proved in the 16.0fthis booke , that the fide thereof isa leffe 
line when the diameter of the {phere is rationall. And forafmuch as the angle of the inclination of the 
bafes thereof, is contayned of the perpendicular lines ofthe triangles, and fubtended of the rightline 
which fubtendeth the angle of the Pentagon which contayneth fiue fides of the Icofahedron : and vn- 
to the perpendicular lines the fide is commenfurable (namely , is in power fefquitertia vnto them, by 
the Corollary of the 1z.0f this booke) : therefore the perpendicular lines which contaynethe angles 
are irrationall lines namely,leffe lines(by the 105 .of the tenth booke.) And forafinuch as the diameter 
contayneth in power both the fide of the Icofahedron,and the line which fubtendeth the forefayd an- 
gle , iffrom the power of the diameter which is rationall , be taken away the power of the fide of the 
Icofahedron which is irrationall , it is manifeft that the réfidue which is the power of the fubtending 
line thalbe irrationall.For ifit foulde be rationall , the number which meafureth the whole power of 
the diameter and the part taken away of the fubtending line, fhould alfo,by the 4.common fentence of 
PPp.ij, the 
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the feuenth meafure the refidue,namely,the power of the fide: which is irrational for: that it isa leffe 
line, which wereabfurd. Wherefore it is-manifeft that the right lines which compofe theangle ofthe 
inclination of the bafes of the Icofahedron are Irrational lines.For the fubtending line hath to the line 
contayninge,a greater proportion, ihen the whole hath to the greater fegment. = 
Theangle of the inclination of the bafes ef a dodecahedron, is contayned vuder two perpendicu- 
Jars of the bafes of the dodecahedron,and is fubtended of that right line, whofe greater fegmentis the 


- fide ofa Cube inferibed in the dodecahedron,which right line is equall to the line which coupleth the 
` feétions,into two equal parts, of the oppofite fides of the dodecahedron. And this coupling line we fay 
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proued srratio- 
nall, 
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lsgueangle. ; 


isan irrationall line,for that the diameter ofthe {phere contayneth in power both the coupling line, 
and the fide of the dodecahedron: but the fide of the dodecahedron is an irrationall iine, namely;a reż ` 
fiduall line(by the 17.0f this booke}. Wherefore the refidue namely , the coupling line is an irrationall 
line,as it is eafy to proue by the 4.c6mon fentence of the feuéth. And that the perpédicular lines which 
contayne the angle of the inclination are irrationall,is thus proued. o” Lati 
Suppofe that there be a Pe ntagon ABC D E,and draw init the perpendicular line, AG, and lee 
the line {ubtending the angle of the pentagon be A C,Now forafimuch asthe right line A C is the fide 
of the cube,and C D the fide the Dodecahedron infcribed ia one and’ the felfe fame {phere , by the 2. 
Corollary of the 17.0f this booke: but the line A C is commenfurable.to the diameter of the fphére,by 
the 15.of this booke, and is therefore rationall,by the 6. a SART. i 
diffinitió of the tenth: & the right line C D which is the sa 
fide of the dodecahedron is irrationall (by the 17.0f this 
booke). W herfore the line € G which is the halfe of the 
line C D isirrationall by the 103 .0f the 1o.boke.And the 
rightline A C contayneth in power the two right lines 
A G and G C(by the 47. of the firft) Iftherfore from the 
power of the rightline A C being rational], be také away 
the power of the line C G being irratienall , the fone. 
remayning , namely , the power of the line A G, fhall of 
neceflitie be irrationall. For ifthe power of the line AG 
taken away fhould be rationall ,and the whole power of 
the line A Cis rationall, the refidue, namely, the power 
of the line C G fhould be alfo rationall, and fhould be 
meafured by the felfe fame numbers, by the 4.common ` 
f{entence of the feuenth. But itis proued that the line C- C G D 
Gisirrationall , for it is the halfe of the whole refiduall 
line C D(by the 17.0f the thirtenth): which is impoffible. Wherefore the perpendicular line A G is ir- 
rationall . Wherfore the angle of the inclination of che dodecahedron, Sin is contayned ynder two 
perpendicular lines of the pentagon,and is fubtended ofa right line,which coupleth the fections into 
two equall parts of the oppofite fides of the dodecahedron(by the 2.corollary of the 18. of this booke) 
which line we haue proued to be irrationall(for that itis equall to the two lines A C,and C D by the 4. 
corollary of the 17.0f this booke)is contayned ynder irrational] right lines. 

_ By the proportion of the fubtending line(of the forefayd angles of inclination) to the lines which 
containe the angle,is found out the obliquitie of the angle.For if the fubtending line be in power dou- 
ble to the line which contayneth the angle,then is the angle a right angle (by the 48.of the firft. ) Butif 
itbein power leffethen the double it is an acute angle ( by the 13. of the fecond) . Butifitbein 
power more then the double, or haue a greater proportion then the whole hath to the greater fegmét, 
the angle fhalbe an obtufe angle(by the 12.0fthe fecond and4.of the thirtenth) . By which may be 
proued that the fquare of the whole is greater then the double of the fquare of the greater fegment. 

This is to be noted that that which Fle/zshath here taught touching the inclinations of the bafes 
of the fine regular bodies, Hy pficles teacheth after the s. propofition of the 15 .booke. Where he confef- 

feth,that hereceiued it of one ie ,and feking to make che mater more cleare „he endeuored _ 
himfelfe to declare, that the angles ofthe inclination of the folides aregeuen, and that they ‘ 
. are either acute or obtufe,according to the nature-of the folide:alchough Exclide 
in all his ry. bookes hath not yet fhewed, what a thing geuen is. Wherefore 
Fleffzs framing his demõftration vpon an other ground procedeth after 
an other maner,which femeth more playne, and more aptly here» 
to be placed then there.Albeit the reader in that place fhal 
not be fruftrate ofhisalfo. | 
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@ The fourtenth booke of 
© >> Euclides Elementes. 


ae, NÑ this booke , which iscommonly accomipted the t 4. 
(SN |lbookeof Exchdeis more atlarge intreated of our priu- 
ee cipall purpofe:namely, ofthe comparifon and propor- 
“$-|[tion of the fue regular bodies (cuftomably called the 
Eils.figures or formes of Pythagoras) the one to the otlier, 
‘Hand alfo oftheir fides together , eche to other : which 
Fä fthinges areof moft fecret vfe,and ineftimable pleafure, 
=¥\fandcommoditietofuchas diligently fearch for them, 
and attayne vnto them .-Which thinges alfo vndoub- 

= =a tedly for the woorthines and hardnes thereof ( for 
SN Jig of moft price are moft hardeft ) were firft fear- 


au 
p ara 


E N Jae ched,and found out of Philofophers, not of the inferi- 
I lor or meane fort , but of the depeft and moft grounded 
Philofophers , and beft exercifed in Geometry. And albeit this booke with the booke 
following, namely,the 15,booke,hath bene hetherto ofall men for the moft part, and 
isalfo at this day numbred and accompted amogft Euclides bookes,and fuppofed to be 
two of his, namely the 14.and 15.in order:as allexemplars (not onely new and lately 
fet abroade, but alfo old monumentes written by hand } doo manifeftly witnes : yet it 
isthought by the beftlearned in thefe dayes , thatthefe two bookes arenoneof Eun- 
clides, but of fome other author,no lefe worthy, nor of leffe eftimation and authoritie, 
notwithftanding,then Exclide, Apollonius a man of deepe knowledge a great Philofopher 
and in Geometrie maruelons (whofe wéderful bookes writté of the {ections of cones, 
which exercife & occupy thewittes of the wifeft and beft learned, are yet remayning ) is 
thonght,and that not without inft canfe, to be the author of them, oras fome thinke 
Hypficles him felfe. For what can be more playnely,then that which he him felfe witnef- 
feth in the preface of this booke, Bafslides of Tire (fayth Hyplicles) and my father togethers 
feanning,and peyfing a Writing or booke of Apollonius , Which was. ofthe comparifon of a dodecahea 
drontoan Icofabedron infer bedin one andthe felfe fame [phere , and what proportion thefe figures 
had the one tothe other, foundthat Apollonius had fayled in this matter. But afterward ({ayth he) 
I found an other copy or booke of Apollonists , wherein the demontration of that matter was full and 
perfet and fhewed it unto them, whereat they much reioyfed. By which wordesit femeth to be 
mianifeft that Apollonius was the firk author of this booke , which was afterward fet 
forth by Hypficles,For fo his owne wordes after in the fame preface femeéto import. 


Sp The Prefice of Flypficles before 


the fourtenth booke. 


2 wRend Protarchus,whe that Bafilides of Tire came into Alexandria haning 
familiar frendfhip with my father by reafon of his knowledge in the mathe- 
4 yj zaticall 'fciences , he remayned with him along time , yea enuen all the time of 
x the peftilence.And fometime reafoning betwene themfelues of that which A- 
soe ) pollonius had written touching the comparifon of «dodecahedron and of 
an Icofahedron in{cribed in one and the felfe fame [pbere, what proportion [uch bodies hane 
the one to the other,they smdged that Apollonius had fomewhat erred therein. Wherefore 
shey(as my father declared unto me )diligently weighing it,wrote it perfectly. Howbeit after- 
ward I happened to finde an other booke written of Apollonius, which contayned in the 
PE Si é 7 ig t 
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right demonstration of that which they fought for : which when they faw,t ioy- 
fed.As for that- which Apolloniu Le ay all men (als A A. H mies 
hand. And that which was of vs more diligently afterward written agayne , I thon if ood 
to fend and dedicate unto yousastoonewhome Ithought worthy commendation doth for 
that deepe knowledge which I know you hane in all kindes of learning,and chiefely 2 Geome- 
trie fo that you are able redily to iudge of thofe thinges which are {poken , and alfo for the 
grea i i and gid willwhish yon beare towardes my father and me Wherfore vouchfafè 

t JES ? j paa: gena 5 i d 
a j Lek t sas vn ed you. But aya t pa to end m preface, and to be- 


The 1.Theoreme. ` ` `` The 1.Propofition. > 


(by the rz:of the first ) from the point D draw vato theline BG 
na perpendicular line D E « And extend the right line D E dire- 
1: j l Viii point F.T ie f Ja iy g line D E (whichis drawen 
B TTN SOA | from the centre to BC the fideof the pentagon ) is the halfe of th 
AP eA) | from the cent the fidi pentagon ) is the halfe of the 
LE Se A ' (fides of an hexagon and of adecagon taken together and deftri- 


————— bed in the fame circle . Draw thefe right lines D Cand C F.And 
A l i > B i A $ 


89 | 


$ 


vato the line E F put an equalllineG E. And draw aright 
line from the point G tothe point C . Now forafmuch as the 
circumference of the whole circle 4s quintuple to the circ 
ference BF C( which is fubtended of the fide of the penta- 
gon ) and the circumference ACF is the halfe of the cir- 
cumference of the whole circle, and the circumference C F 
which is [ubtended of the fide of the decagon ) is the halfe 

of the circumference BC F: therefore the circumference 
ACE is quintuple to the circumference C F ( bythe 15.0f 
the fift ) Wherefore the civcnmference AC is qradruple 

to the circumference FC . But as the circumference ACs ` 
to the circumference F C,fois the an gle A'D C to the angle 7 

F D G,by the laft of the fixt Wherefore the angle A D C is 

vnadruple tothe angle F DC: Buttheangle A DC is double to the angle E F C,by the 20. 

of the third : Wherefore the angle E F Cis double to the angle G D C.But the angle EF C ts 
equall to the angle E G C, by the 4.of the firft . Wherfore the angle E GC is double to the ana 
gle E D C Wherefore the line D G is equall to the line GC ( by the 32. and. 6.of the first ) .. 
But the liric G C is equall to the line C F,by the 4.of the firft: Wherforethe line D G is equal 
tothe line C F . And the line G E is equal to the line EF ( by construction) «Wherefore the 
line D E is equallto the lines E F and F C added together. Vnto the lines E F and F Cadde 
the line D E . Wherefore the lines D F and F C added together, are double to the line D E. 


But the line DF isequall tothe fide of the hexagon : and’F C tothe fide of the decagon. 
pa E P Wherefore 
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Whereforethe line D E is the halfe of the fide of the hexagon, and of the fide of the decagon 
being both added together and defcribed in one and the felfe fame circle. > -` | 

Itis manifest * by the Propofitions of the thirtenth:booke, that. a perpendicular line 
drawen from the centre ofa circle to the fide of an equslaterstriangle deftribed in the fame 
circle, is halfe of the fensidiameter of the circle. Wherefore by this Propofitton, a perpendicular dra 
wen from the'centre of a circle to the fide of a Pentags, is equal to the perpendienlar drawen from the centre to 
the fide o f. the triangle, andto halfe of the fide of the decagon deferibed in the fame circle, : 


q The 2. T heoreme.. The 2. Propofition. 


One and the felfe fame circle comprebendeth both the Pentagon ofa Doe 
decahedron, and the triangle of an Icofabedron, defcribed in one and the 
felfe fame Sphere. | Mey 7 


B 


Now I [ay that the femidiameters of the circles which are defcribed about ther ave equall, 
that 
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"i that is,that one and the felfe famecircle conitayneth both the pentagon C DE FG andthe 


Demonstra- 
tion of the 


propofitiore 


% Heressregui- 
red an Affumpt 
which is after: 
ward proued in 
thes. propoft- 
tio ofris boke: 
namely, that 
dines denided by 
ax extreme €F 
meane propor- 
EEDI ETEESEr Ya 
ILY Proportio— 
nall: which 
graunted ther. 
followers the” 
realon aptly. 
For the lize A- 
N is by fappofi- 
tion denided by 
ay extreme and 
meane proporti- 
on, €9 bis prea- 
ter fegment is 
the line M X, 
and the tine D- 
G dexided by 
an an extreame 
and meane pro- 
portion, his 5 
greater fegmet 
ss the line CG, 
by the 8.of the 
thirtenth. 


Tho 5. prapa- 
fison after 


E lapses. e 


triangle K LH.Draw aright line from the point D to the point G.Wherfore the line D G is 
the fide of a cube(by the corollary of the 17 of the thirtéth) Take acertayne right line M N. 
Aid let the [quare of the line A B be quintuple to the fauare of the line M N by the affumpt 
put after the 6 propofitia of the tëth But the diameter of a [phere is im power quintuple tothe 

ijuare of thefemidiarmeter of the circle on which is de{cribed the Icofabedro (by the corolla- 
ry of the 16 .of the thirtenth) Wherefore the line MN isthe femidiameter of the circleon 
which is de[cribed the Icofahedvon. Diuide ( by the 30. of the fixth ) the line MN by an 
extreame and meane proportion in the poynt X . And ` z c w 
let the greater fegment thereof be M X .Wherefore the. 
line M X is the fide of a decagon defcribed in the fare . 
circle( by the corellary of the 9. of thethirtenth). And 
forafmuch asthe {quare ofthe tine AB is quintuple to 
the [quare of the line M N :But the [quare of the line 
B Ais treble tothe [quareof the line DG ( by theco- 
rollaryof the 15, of the thirtenth ).Wherfore three 
{quares of the line DG are equall to fine fquares of 
the line M N.* But as thre {quares of the line D G are 
to fiue fquares of the line M N fo are threefquares of 
the line CG to fine {quares of she line M X Wherfore 
three {quares of » line CG are equllto fine fquares of 
the line MX But fine {quares of thedine CG areequal 
to frue{quares of theline MN cy to fiuefquares ofthe . 
iM X. For (bythe roof the thirtenth) one fquareof 4 yy E 
the line C Gis equallto one [quare ofthe line M N & . ÁA 

to onefauare of theline M X. Wherfore fine {quares of the line C G are equall to thre [juares 
of the line D G and to three {quares of the line C G(as.itis not hard to proue marking what 
hath before bene proued ) . But three {quares of the line D G, together with three {quares of 
the line C G,are equall to fiftene {quares of the fermidiameter of the circle deftribed about the 
pentagon C D E F G(for it was before proued in the ajfurapt put in this propofition that the 
_fquaresof DG andG C taken once,are quintuple to eel of the [emidiameter of the 
circle de{cribed about the pentagon C D E F G). And fine {quares of the line K L ave equall 
to fiftene {quares of the femidiameter of the circle de{cribed about the triangle K LH. (For 
by the 12.0f the thirtenth,one {quare of the line L K is triple to one fquare of the line drawne 
from the centre to the tircumference) . Wherefore fiftene fquares of the line drawne from 
the centre to the circumference (of the circle which contayneth the pentagon C D E F G)are - 
equal to fiftene {quares of the line drawne from the centre to the circumference of the circle 
which contayneth the triangle K LH) : wherefore one of the {quares which is drawne front 
the centre to the. circumference of the one circle, isequallto one of the [quares which is 
„drawne from the centre to the circumference of the other circle. Wherefore the diameter is 
equal to the diameter , wherefore one and the felfe fame circle comprehendeth both the pen- 
‘tagon of a dodecahedron and the triangle of an Icofahedron decribed in one and the felfe 
fame circle:which wasrequired to be proved. i 


q T he3. T heoreme. The .z Propofition. 

If there be an equilater and equiangle pétagon sand about it be deftribed a 
circle , and from the centre to one of the fides be drawne a perpendicular 
dine that which is contayned ynder one of the fides and the perpendicular 


a 
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line thirty times is equall to the fuperficies of the dodecahedron. _ i 
aMi aA WS aai osai $04 th Te pee I ATN IOS TELERA et st i 


Vppofethat AB CDybean gquilater and equiangle pentagon And aboutthe = 
Jame pentagon, defcribe( by the 14.0f the fourth)a circle. And let the centre ther- ConStruttiet. 


c OR of betkhepoynt F . And from the poynt F draw ( by the 12. of the firt ) unto the 
[ss LO line C Da perpendicular. line F Gs Now Lfaythat that which is contaywedun-  — 
der the lines GDand G F thirtytimes,asequallto 12.pentagons of the fame quantitiethat D. 55 
the pentagon A HG Dts r Draw. thefë right lines CF and E D . Now forafmuch as that aA 
whichis contayaed. under the lines G Dand EG is doubleta, s o E G ee 


the triangle GDF (by the 1 of the firft) + therefore that.. AME i 
which is contayned under the lines Dand F Gfinetimes.. s 

is equall toten of thofe triangles.. But ten, of thofe triangles. 3 
are two pentagosnand fixe times ten of thofe triangles areal xi- 
the pentagons Wherefore that which is contayned under. the . 
linesC D and EC thirty times. is equall to 12. pentagons 
But 12 pentagons are the fuperficies of dodecahedron Wher ; 
fore that which i contayned under thelines C D and F G 
thirty times is equall to the fuperficies of the dodecahedron. . 


a- In like fort aljo may we prone tpat if there be an equilater triangle , as for example; the The 5. propo- 


ae A ERCIS 


triangle A B Cand about it bè defcribed a circle, and the centre of the circle be the point D, fain after 


am 


and the perpendicular line be theline D.E: that which is contayzs - y ee, Fifas ha 
ned under. the lines B Cand D E thirty times,is equall tothe fa- IAAT erin 


perficies of the fcofakedron. Foragayne forafmuch as that. which... 
és contayned vader the lines D E and B Cis double to thetrian- 
gle D BC ( by the gr. of the firft) itherefore two triangles aree--{.. 
quall tothat which is contayned under. the lives DE and B.G,.4.. J 
and three of thofe triangles contayne the whole triangle. Where: 
fore fixe [uch triangles as D BC is, aveequall to thatwhichis®. 


> Dementfra-` 
tio. ` 


contayned vader the lines D E and B C.thrife.But fixe fuchtriz NaS k ; a 
angles as DB Cis , are equall. totwo [uch trianglesas ABCIs.. 3 Aun = VEF 


Wherefore that which is contained under the lines D Eand BC thrifesis equall to twò uch 3 
triangles as A BC is But two of thefe triangles take ten times contayneth the whole Icofahes w 
dron Wherfore that which is contayned under the lines DE GBC thirty times;is equal. to 
twenty fuch triangles as the triangle AB is that is,to5-wholé fuperficies of the lcofahedr’, 
iW herfereasthe feearfeiesaf thededecabedgon ts ta she uperfties of she dea[ahedron,fe isthat mpich iscon, * This is the 
AE E N ee Gae o ee Ne a ay EA E aN ask N E A, redien ofthe 


i es 4 


" A nn. i , ; ry rie i ? Corollary 
y sA ol A yty È: EN be v4? ` ae Ga * 5 A g tle. Ve tee a: nsu fo 3 : 5 
q Corollary. — l - 


O hoiei ha te aif of the Decent the Am 
o fuperficiesof the Icofahedron’ fo is that which is contained onder the fide ‘which alfo-* 
of the Pentagon, and the perpédicular line which is drawen from the cens Ë pits p Le 

wt tre.of the. circle defcribed about:the Pentagon to the fame fide, to that rol ‘ 
-© hich is contained ynder the fide of the T cofabedyon and the perpendicular he's propof- 
line which is drawen from the centre of the circle defcribed about the tri- it bis. 

aiigle to the fame fide? fo that the Icofahedron and Dodécahedron be both: 

defcribed mone and the felfe fame Sphere. Sonos 0 

| Dy. The 


a 


T he fourtenth Booke 


-Y The 4.Theoreme. `The a. Propofition. > 7 


he6. popoftié T his being done, now is to be proned, that as t ; . 
Puen. pe ié 2 the fuperficies of the Do 


decahedron is to the fuperficies of the Icofabedyon, fo is the fide of the cube 


to the fide of thelcofabedron. - 


my Ake ( by the'2. Theoreme of this booke Ja circle containiue both the penta- 
| 1R gon of a Dodecahedron, and the triangle of an Icofabhedron, being both de- 
NEZ) Siribed in one and the felfe fame fphere;and let the fame circle be D B C.And 
EN in the circle D BC defcribe the fide of an equilater triangle, namely,C D; — 
and the fide of an equilater pentagon namely, AC. And take (by the 1.of the 
third ) the centre of thecircle, and let the fame be E`; And from the f oint E drawe unto the 
lines D Cand AC, perpendicular lines E F and EG ‘Andextend the line EG directly to 
the point B. Anddrawe aright linefrom the point B to the point C . And let the fide of the 
cube be the line H . Now I fay,that-as the fuperficies of the Dodecahedron is to the ‘fuperficies 
Demonstra- ofthe Icofahedron, fois the line H tothe line CD . Forafmuch as the line made of the lines 
pei E B and BC added together (namely of the fide of the hexagon and of the fide of a decagon) 
4s (by the 9.of the thirtenth) dinided by an extremeand meane proportion, and his greater 
fegmentis the line BE : and theline EG is alfo ( by the 1: of the fouretenth) the halfe of 
` the fame line yand the line E F is the halfe of the line B E ( by the Corollary of the 12.0f the 
thirtenth) . Wherefore the line EG being dinided by 
pa an extreme and meane proportion,” his greater feg- 

EA ment hall be the line E A Ki thé line a alfo fia 
by cher3.26, dinided by an extreme ey meane proportion, his grea- 
a an she ter feoment is the line C A, as it was pronedt inthe 
Ie the Coral. Dodecabedron.* Whereforeas the line H is tothe line f > 
lary oftherz. CA, fois theline EG to the line EF. Wherefore (by 
A me Pauer A the.16.0f the fixt ) that which is contained under the 
is vequcred she Caes H and E F, is equall to thatwhich is contained \ 
Affumpewbich under the lines C Aand E G. And for that asthe line ` 
isafrerxard H isto theline C D, fo is thitwhich is contained vn- 
E ia der the lines H and E F; to that whichis contained - 
i a under thelines CD and EF (by the'1.of the fixt): 
But unto that which is contained under the lines H 
and E F,isequall that which is contained under the . i 
lines CAand E G. Wherefore (by the r1 ofthe fift) as the line H is to the line C D, Jo is that 
which is contained under the lines C A and E G, to that which is contained under the lines 
C D and E F, that is (by the Corollary next going before ) as the fuperficies of the Dodeca- 

hedron is to the fuperfictes of the Icofahedror, [ois the line H tothe lineC D. | 


. An other demonftration to proue that as the fuperficies of the Dodecabez 
` dronis to the fuperficies of the Icofahedron, fo is the fide of the cube tothe 


+ Butfrft the i ORs a fe) ICES | 
funps flo ~ fide of the Icofabedron. + 
sug, the con- e ERS f Ai TP, 
fixudison Soe 

whereof here 
‘begsnneth, is 
fo ke prosede 


Et there bea circle A B C. Andin it deftribe two fides of an equilater pen- 
tagon (by the 11.0f the fift) namely, AB and AC: and draw a right line 
from the point B to the point C . And (by the 1.of the third) take the centre 
i ip" 9 || of the circle, and let the fame be D . And draw aright line from the point 
EMS LEN ASS A to the point D, and extend it directl to KI y E,and let it cut the line 
"©,  BCinthepointG And let the line D F be halfe tothe line D A, h, les 
it : the line 
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the line G C be treble to the line HC, by the 9.of the fixh «Now 1fayithat that which is contained rp. agyinps; 
Gnder the lines d Fund B H,ss equall to the pentagon infcribed in the circle ABC. Drawa right line from _ which alfo F Lief 


the point B to the point D . Now forafmuch as the line AD is double tothe line DF, there- r i s h Rae 
fore the line A F is fe{quialter to the line AD, 2.) ot? ' rh BN S the 6,propefist 
Againe,forafimuch as the line GCis treble to thes. Re, Demenpration 
line CH, therefore the line G H is double tothe -`> « r } naa wry ofthe afumpis 
line CH . Wherefore the line G C is fefquialter = >`- aa D A 

to the line H G . Wherefore as the line F A isto- - ` ea sa beat Ds mn 

theline AD, foistheline GC totheline GH. ‘BK Ve tee, rU Si 


Wherefore ( bythe 16.0f the fixt ) that which is - TR ye ERA 
contained vader the lines AF & HG,isequall. "\.\.. o Goa ia 
to that which is contained under the lines DA S\N No \ 
and GC . But the line GC is equall tothe line. 
B G(by the 3 .of the third) Wherfore that which 
is contained vider the linesA D and BG, ise-. 
quall to that which is contained under the lines 
AF andG H: But that which is contained vn- 
der the lines A D and B G;is equall to two fuch triangles as thetriangle AB D is '( by the 
4t.of the fir? ) Wherefore that which is contained under the lines A E and G-H,is eguall 
to two fuch triangles as the triangle A B D is Wherefore thatwhichis contained under the 
lines A F and G H fiue tines, is equallto ten triangles . But ten triangles are two pentagons. 
Wherefore that which is contained under the lines AF and G H fine times; is equall to two 
pentagons . And forafmuch asthe line G H is double tothe line H C, therefore that which is 
contained under the lines A F and G H, is double to that which is contained under the lines 
AF and HC (by the 1.of the fixt) Wherefore that which is contained under thélines AF | 
and CH-twife, is equall to that which is contained under the lines A F and G H once. Take 
eche of thafe parallelogrammes fiue times. Wherefore that which is contained under the lines 
A F and HC ten times, is equall to that whichis contained under the lines AF e G H fine 
times, that is, to two pentagons. Wherefore that which is contained under the lines A F and 
H Cfine times, is equall to one pentagon . But thatwhich is contained wider thé lines AF 
and H C fiue times, is equall ( by the v.of-the fixt) to that which is contained under the lines 
AF and HB, for the line H B is quintuple to theline HC ( as itis eafie to fee by the con- 
Sruttion and they.are both under one cy the felfe fame altitude, namely under A F: Wher- 
fore that which is contained vader the lines A F and B H, is equall to one pentagon. 


os 


`T hisbeing pronednow let there be drawne a Circle comprehendin ig both 
the Pentagon of a Dodecabedron, and the triangle of an Icofahedron, 
being both defcribed in one and the felfe fame Sphere. — 
ANI Et the circle be ABC. Andin it de{cribe as before, two fides ofan equilater Confirucdtson 


) 2 pentacon,namely B.A and A C:and drawa right li pertaining 56 
L pentagon, ly B.A an nd drawa right line from the point B tothe EEEN 


IEW) point C:and take the centre of the circle and let the famebe E: And from the mz hrar 
n EK point A tothe point E draw aright line AE: and extend theline AEtothe the4.propofitit. 
era 


SE2ZITS\ point F. And letit cut the line BC in the point K. And let the line A E be do- 
ble to the line EG er let the line C K be treble to the ine CH, by the.9 iby the fixth, And fro 
-the point Graife up (by the.r1.0f the firft) untothe line A F a perpendicular lineG M-and 
-extend the'line GM directly to the point D. Wherfore the line M D is the fide of an equt- 
Liter triagle,by thecorollary of the.12.0f the thirtenth:draw theferightlines AD and AM. 
Wherfore AD M is an equilater triangle. And for as much as that which is contained un- Send demon- 
` der:the lines AG and BH is equal tothe pentagon (by the former affumpt) and shat which 24 Ms 


` fois the pentagon to the tridgle.But as that which 


The 7, propo- 
fition after 
Finffase 


CouSrattion. 


Demonstra- 
Slate 


- contained under the lines A Gand H B isto that 


The fonrteñth Beoke 
a3 cotained virder the lines AGand G D is egual TEE 
to the triangle A DM: therefore as that whichis _, 


which is contained under the lines AG and G D, 


ts contained under the lines B H cy AG iste that 
which is contained under the lines AG and G D, 
{ois the line B H to the line DG (by the.r.of the — 
fixth ) wherefore (by the.rs.of the fifth ) ast2. 
Juch lines as B His,areto.z0 {uch lines as D Gis, 
foare 12 pentagons to 20.triangles, that is the fu- 
perficies of the Dodecabedron,to the fuperficies of . 
the Icofahedron. And 12.{uche lines as B His,are 
equall to tenne Juche lines as BC is (for the mal 
line HB is quintuple to the line HC):and the line BC is fextuple to the line. CH. 
Wherfore fix fech lines as B H is,are equal to fine fuch lines as B C are: and in the fame pro- 
portion are their doubles : and 20 Juch lines as the line D Gis, are equal to.to:fuch linesas 
-the line D M is:for the line D M is double to the line D G.Wherfore as 10 fuch linesasB C 
is are to ro fuch lines as D M is that isas theline B C is to the line D Mfo is the fuperficies 
of the Dodecahedron to the fuperficies of the Icofahedron. But the line B Cis the fide of the 
cube and theline D M the fide of the Icofahedron: wherefore (by the x1 of the fifth) as the 
fuperficies of the Dodecahedron is to the {uperficies of the Icofabedron, fois the line BC to 
the line D M,that is,the fide of the cube to the fide of the lcofahedron. 


‘Nowe will we proue that aright line being denided by an extreme and 
meane proportiö what proportio the line cotaining in power the {quares 
- of the whole line and of the greater fegment hath to the line containing 
` in power the {quares of the whole line and of the Al fegment the fame 
proportion hath the fide of the cube to the fide of the Icofahedron, being 
both defcribed in one and the felfe fame fphere. ro oe 


Av ppofe that A B be acircle conta ning both the pentagon of a Dodecahedron dr 
ZA thetriangle of an Icofahedron defcribed bothe in one and the felfe fame [phere. 
pS" Take the centre of the circle,and let the fame be C.And from the point C extend 
awe to the circumference aright line at all auentures,and let the Jame BC. And (by 
the 30.0f the fixth )denide the line B C by an extreme and meane proportion in the point D, 
and let the greater fegement therof te C D.Wherfore the line C D is the fide of a Decago de- 
feribed in the fame tircle(by the corollary of the 9.of the thirtenth). Take the fide of an Ico- - 
fahedron,and let the fame be the line E,and thefide of a Dodecahedron, and let the fame be 
the line F and the fide of a cube cy let the fame be the line GG: Wherfore the line E isthe fide 
of an equitater triangle, and F of an equaliter pentagon de[cribed in one and the felfe fame 
circle And the line G being deuided by an extreme and meane proportion, his greater feg- 
mentis the line F, by the corollary of the 17 of thethirtéth. Now forasmuch as the line E 
ts the fide of an equilater triangle, but (éy the r2.0f the thirtenth) the fide of an equilater 
‘triangle isin power trebletothe lineBC, ( which ts drawne from the center to the circum- 
ference) therefore the {quare of the line Eis treble tothe {quare of the line BC : but the 
fquares of the line B C and B D are (by the g.of the thirtenth) treble to the fquare of the line 
C D. Wherfore as the [quare of the line Eis tothe {quare of the line C B, fo are the {auares 
of the lines C B aad B D to the fquare ofthe line C D. Wherefore alternately (by n 16.0f 
a., p. the 
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the fifth) as thefquare of the line Eistothefquares. >50 A, 
of the lines C Band B D, fois:the{quare of theline.. =o g 

CB to the {quare of the line € D." But as the fquare so> 
of the line B Cis to the {quare of the line C D, fois. 

the fquare of the line G (the fide of the cube) tothe 
(guare of the line F,the fide of Dodecahedron. F or 

the line F is the greater [eemet of the line G (as 

was before proned .)Wherfore( by the.t1. of the fift) 

as the (quare of the line E isto the fquaresC Band -` 
BD, fois the {quare of the line G, to the {quare of 

the line F. Wherefore alternately (by. the 16 .of the 


fifth) & alfo by conuerfion( by the corollary of the g. ` ` en 
ie Tift i the [quare of the line G,is to the fquare . naL Maji 
of the line E fo is the [quare of the line F, to the PE 


fquares of the lines CB ey BD. But unto the [quare Parad m ; 

of the line F are equal the {quares of the lines BC ¢ CD for the fide of a pentagon cotaineth 
in power both the fide of a fixeangled figure and the fide ofa ten angled figure(by the 10.0f 
_ thethirtenth.) Wherfore as the fquare of the line G,is to the [quare of the line E, fo are the 
Squares of the lines B Cand C D to the {quares of the lines C Band B D. But as the [quares 
of the lines C Band C D are tothe {quares of the lines C B & B D,t fo (any right line what 
foener it be,being dinided by an extreme and meane proportion) is the line containing in 
power the {quares of the whole line,and of the greater fegmet,to the line containing in power 
the {quares of the whole line,and of the leffe fegment:wherfore(by the 11.0f the fifth)as the 
Square of the line G(the fide of the cube)is to the [quare of the line E,fo(any right line being 
denided by anextremeand meane proportion) is theline containing in power the {quares 
made of thewhole line,and of the greater fegmét,to the line containing in power the [quares 
made of the whole line,and of the lelfe fegment: but theline G is the fide of the Cube, and the 
line E of the Icofabedron(by fuppofition.) If therfore aright line be deuided by an extreemeé 
aud meane proportion,as the line cotaining in power the fquares of the whole line,and of the 
greater fegment,ts to the line containing in power the fquares of the whole line and of the 
lefe fegment: fo is the fide of the cube to the fide of the Icofahedron,being both defcribed in 
one and the felfe fame {phere. - a) mec 


"Now will we prone that as the fide of the Cube is to the fide of the Ico 
fabedron Jois the folide of the Dodecahedron to the folide of the Icofae 
‘ obedvones 2 Fam os eV rere 
SS Orasmuche as equal circles comprehend both the pentagon of a Dodecahe- 
Oud D H dron and the patele of an Toal, being fai deferhed in one and 
J the felfe fame {phere, by the 2.of this booke:but in a fphere equal circles are 
et equally diflant fromthe centre( for thé perpendicular lines drawn from the 
SEMIN centre of the phere to the plaine fuperficieces of the circles are equal,and do 
—— fallvpon the centres of the circles. tWherfore perpendicular lines drawne 
from the centre of the [phere,to the centye of the circle, comprehending bothe the triangle of 
an Icofahedron,and the pentagon of a Dodecahédrén are equal : wherefore the pyramides, 
whofe. bales arethe pentagons of the Dodecahedron re of equal altitude with the piramides 
whofe bafes are the triangles of the Icofahedron. But piramids of equal altitude, arein that 
proportion the one to the other, that their bafes are (by the §.of thetwelfth) wherefore as the 
pentagon is te the triangle, fois the pyramis whofe bafe is the pentagon of the Dodecahe- 
dron and toppe the centre of the phere,to the pyramis whofe bafe is the triangle and top the 
aN i Ro, Dof centre 


* Here againé 
is required the 
Afiumpt ef- 


terward pro- 


Bo nedin this 4a 


propefition, 


FAs may by 
the AfSump: | 
afterward in 
this propofitss 
be plarnely 
prema, 
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tton after 


Fiuffas, 


{By the Co- 
rollary adaed 
by Fluffas af- 
is hi he i 
Jumpt put af- 
ter the 17. pro 
poftion of the. 
12. booke. 


Corollary of the 
S.after Fluffies. 


This Affumpt és 
the 3. propofitid 
after FlaSas, 
andis st which 
diners times 
bath bene taken 
as graunte ni, 
this booke and. 
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of the 13.b008e: 
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fore noted. i 
Demonftra- 


tion. 
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centre alfo of the phere Wherfore(by the rs:of the fifth Yas12.petagons ureto20zsrhingles; 


_ [rare r2 pyramids hauing pentagons tothtyr bafesto 20 pyramids himihet*ideles totheir 
` bafes. But r2 pentagons axe the [uperficies of the Dodecahedvon; and ‘2o.triangles are the 
` fuperficies of the Icofahedron, Whereforéas the fuperficies of the Dodecahedron is tothe fu- 


perficies of the Icofahedron,foare 12 pyramidshauingpemtagons:t0 their bafes to 20.pyra- 
mids, hauing triangles to their bafes. But 12: pyramids hauing pentagons to their bales, are 
the folide of the Dodecahedron, and 20.pyramidshaning triangles to their, bafes are the fo 
lide of the Ic ofahedron Wherfire{ by t het í ofthe fi ifthe } ‘as the [uperficies of ‘the Dodecahedron +s ta 
rhe fupesficses of the Icofahedron fo isthe [lide of the Dédecahedron to thefolide of the Icofahedron But as the 
Jeperficiesof the Dodecabedron, isto the {uperficies of: the-Icofahedrom, [0 bane we proued 
that the fide of the cube is to the fide of the Icofahedron:Wherfore, by the riof the fifth, as 
the fide of the cubets to the fide of the Icofabedron, fois the. folide of the Dodecabedron-te 
the folide of the Icofahedron. viel APD PRE, ead ee Pe 


ba uae ty 


r - sa sweep al ee | ta say Qi; f TA WA : 5 ie. K PaaS ; A j am e . 
Iftwo right lines be dinided»by anvextreame and meane proportion,they — 
Ä if al zips a n A aJ rens a a ‘ yell + TAE ‘ aa “Ay . 
“ Jhal eile 7 Pa be in like froportion-which timg is thes, demonftrated. i 
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Ree 3 Et theline A Bbe(by the'3 o::of the fixth) diuided by an extreame and meane pro- 
; D “portion in the poynt È, dnd let the greater fegment thereof. bethe line CA.’ And 
Ve “A | likewvife aijo les the line D'E be diuided by an extreanie and meane proportion in 
mee the poynt F and let the greater egment thereof be the line D F.T'hen I {ay that as 
the whole line AB iste the greater Jeoirent thereof A.C, fo is the whole line D Eto the grea- 
‘ter fegment thereof D F For forafnnich as that which is contayned under the lines A B and 
BC isitquall-tothe fquareof the line AC (by the diffinition of aline ditided be an ex. 
treameand mune proportion ):and thar which is contayned vader the lines D'E and E F is 
alfo equal to the [quiare of the line D F (by the [ame diffinition ): therefore as that which is 
contayned önder thetines A Band BCistothe fquare of the lie AC; ots ‘that whith is 
vomayned vnderthelines DE und EF tothe Square of the line DF. For it eche isthe pro- 
portion of equalitie. Wher foreas that which is contayned vniler the lines A Band BC fower 
tiem Mano pe Mimic 0) te a ne ee eee 

AG, fois that which is contaynh my OE a O 
under the lines D E and E F L M 
fower times to the [quare of the p, > 
line DÈ (by thers: OfUheyyth)s WSs eter ee ee 
Wherfurs by compofition( vy thessi YN Wear ie weber 

18 of the fifth) as that which is contayned under the lines AB and B C fower-times, together 
with thefquare of the line A Cis to the fquare of the lined G, fois that which is contayned 
under the lines D'E and E F fower times,together with the,[quare of the line D F to the 
Square of the line DF Wherefore as the {quare which iswiadef the lines AB and B C ad- 
ded together and made one line (whith Square by the.8..ofthefecondisequall tothat which 
ds contayned vader the lines AB and B C fower times together with [quare of the line AC) 
isto the {quare of the line A C;/0is the [quare made of the lines D-E c& E-F added together 
and made one line (which [quare is alfo,by the fame equalto that whichis contayned under 
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Othe lines D E and E E fower times togetherwith the {quare of the line DE) tothefguareof 


the line DF Wherefore alfo as the lines A BG BC added together are to the line AG,foare 

the lines D E E F added together tothe line DE (by the 22.0f the fixt) Wherefore by ci- 

pofitionchy thea 8: of the fifth) as both the lines AB GBC added the one tothe other;toge- 

ther with the line A C,that isas twofich lines as A Bis.,.areto the line A Cfo are both the 

Sines D.E and EF added the one tothe other togeser withtheline D Fathatis nace 
% “Aas j TAU ~ dines 
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of Euclides Elementes. Fol.4.21. 


lines as D Eis to the line D F.And in the fame proportion are the halues of the antecedents 
by the 15.0f tie fifth . Wherefore as the line A Bis tothe line AC, fois theline D E to the 
line D F.{ And therefore by the 19 of the fifth,as the line A Bis to the line B C, fois the line 
D F to the line F E.Wherefore alfo by diuifion by the 17 of thefifth,as the line AC is to the 
line C B, fois the line DF tothe line DE). ~~ "°° © ‘a 

` Now that we haue proued,* that any right line whatfoener being dinided by an extreame 
and meane proportion,what proportion the line contayning in power the [auares made of the 
whole line and of the greater fegment added together hath to the line contayning in power 


* Ix the 4.fei~ 
zion ef this 
fropofitton. 


the {quares made of the whole line and of the lefje fegment added together , the fame propor- 


tion hath the fide of the cube to the fide of the Icofahedron:Now alfo that we haue proved, 
trhat as the fide of the cube is to the fede.of the Icofabedron „fo is the fuperficies of the Dode- 
cahedron tothe fuperficies of the Icofahedron being both defcribedin one and the felfe fame 
Sphere:and moreouer feing that we haue proued,tthat as the fuperficies of the Dodecahedron 
$s to the fuperficies of the Icofahedro, fo is the Dodecahedro to the Icofabedron, for that both 
the pentagon of the Dodecahedron, and the triangle of the Icofahedron are comprebended 
in one and the felfe fame circle : All thefe thinges I fay being proned,it is manifeft , that if in 
one and the felfe fame [phere be deferibeda Dodecahedron, and an Keofahedron ; they hall be in propor tion 
the one to the other asa right line whatfoener being dinided by an extreame and meane pro- 
portion,the line contayning in power the {quares of the whole line and of the greater fegment 
added together,is to the line containing in power the {quares of the whole line and of the lefe 
figment added together . For for that as the Dodecahedron is to the I cofahedron, fois 
- the fuperficies of the Dodecahedron to the {uperficies of the Icofahedron, that is, the 
fide of the cube to the fide of the Icofahedron : but as the fide of the cube is to the fide 
of the Icofahedron.fo,any right line what foener being dinided by anextreame 
and meane proportion,ss the line contayning in power the {quares of the whole: 
line and of the greater fegment added together, tothe line contayning in powa 
er the [quares of the whole line and of the leffe fegment added hen sl 
Wherefore as a Dodecahedron is to an Icofahedron defcribedin one 
and the felfe fame [phere, fo, any right line what fo ener being 
- : dinided by an extreame and meane proportion, is the line 
contayning in power the fquares of the whole line gp 
„of the greater fegment added together,to the 
line contayning in power the {quares of the 
_ whole line and of the lefe fegment 
|, |. o Added together. —~ 
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y oì Or thatthe fouretenth Booke,as it is fet forth by Fluf-, 


~ bi aasbookeatter Pudés,andan the other bookes follo- 

X wing namely, the 15,and 16, Thaue in alleadging of 

4 the Propofitions of the fame t 4.sbooke; followed the’ 

oe “order and number ofthe Pro pofitions;'as:-Fluffas hath: 
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Peo- A -perpeudicularline-drawen fromthe centre ofa circle to the fideof a 

u ra Pentagon igfcribed:in thè famecircles isthe halfe of thefetwo lines taken 

Campanes — together namely, of the fide of the hexagon and of the fide of the-decagon 
inferibeabin tbe aTa psn Weyer, © 

Y k + 
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Tar aes ony i < aaa 
sedin the Jame cieele = S 
AAN 4 RRA shal aito hes asi oode hs Jo aE AS 
D TEN A oe S MPY je COV Vi 
eee, Akeacircle AB C, and inferibe in it theiide ofa pentagon, which let be 


Conftruction. 


Sia 


BS FT DE F : 
Demsnflra- ai D LANG Seat of the fides of the:decagon and heyagon; taken together . Forafmuch as 
tion, DAS i| the ling D Eisa perpendicular ynto-the line BC : therefore the feđtions 
>|! BE and EC ‘thal be equall (by the 3 .of the third): and the line EFis 
- /}' common vnto'them both} aiid the angles FEC and FEB, are rightan- 
SI glessby fuppofition. Wherefore the bafes B Fand FC are equall (by the 
4.of the firit ) .But the line BC isthe fide ofa pentagon, by conftrudti- 
on . Wherefore F C which fubtendeth the halfe of the fide of the ro 
pentagon, isthe fide of the decagon infcribed in the circle AB C. 
But ynto the line F C is, by the 4.of the firit, equall the line CG, 
for they fubtend rightangles.C E G, and C EF, whicht are con- |. f, 
tained vnder equall fides. Wher Sre alfo theahples CG Eandis 
C F E,of the triangle C F G,are equalkby,the! s-of the firki And 
forafinuch as the arke FC is fubtended o thefide of a decagon, 
the arke C A fhall be quadruple to the arke CF : Wherefore alfo 
theangle CDA fhall be quadruple to the angle C D F ( by the 
lait ofthe fixt) . And forafmuch as the fame angle C D A, which 
is fet at the centr:,is double to the angle'C BA, which is fer'at the 
circumference,by the 20.0f the third ‘therefore the anglé © FA} 
or CF D, is double to the angle C D F; namely, the halte: of qua- 
druple . But vnto the angle C FD or C E.G, isiproued eqtiall the 
angle'C G F : Wherefore the outward ‘angle C GF, is double'to 
the anole C D F . Wherefore the angles CD G and DCG, fhall A 
be equall. For vnto thofe two angles the angle C G F is equall,by 
she 32.0f the firit, Wh erefore the fides G Gand GD, are equall, by the 6.of the firit . Wherefore ge 
the 
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of Euclides Elementesafter'Flufas;  Fol.4rre 


theline G Dis equall to the line F.C,,which is the fide pfthe decagon , But yiito the right ling F E is e- 
quall the line E G, by conftruction s Wherefore the whole line D E is equall to the two lines C F and 
F Ec Wherefore thofe lines taken together, (namely, the lines D Fand F C) fhall be doubleto the line | 
D E. Wheréfore the line D E(which is drawen from the centte perpendicularly to the fide of the pen- 
tagon)fhal be the halfe of both thefe lines taken together,namely,of D F the fide of the hexagon, and 
` CF the fide of the decagon . For the line D F which is drawén from the centré, is equall to the fide of 
the hexagon, by the Corollary of the 1s.ofthe fourth , Wherefore a perpendicular line draweén from 
the center ofa circle, to the fide ofa pentagon infcribéd in the fame circle : is the halfe of thefe two 
lines taken together, namely, of the dide of the hexagon, and of the fide of the decagon infrcibed in the 
fame circle: which was required to be proued, © 9 a R es i, 
„4 A Corollarye =e enu mseen siam, or been 
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If aright line drawen perpendicularly from the centre of a circle to the fide ~ 
of a pentagon, be diuided by an extreme and meane proportion: the greater fege 
ment fhall be the line which is drawen from the fame: centre to the fide of an. 
equilater triangle infcribed in the fame circle: For, that line (drawen to the fide of thé 
triangle ) is (by the Corollary of the 12.0f the thirtenth ) the halfe ofthe line drawen from the centre 
to the circumference,that is, of the fide of the hexagon: -Wherefore the refidue fhall be the halfe of the, 
fide of the decagon . For the wholeline is the halfe of the two fides, namely, of the fide of the hexagon,,. 
and of the fide of the decagon.But of the fide of a decagon and of an hexagon taken together,the greater 
fegment is the fide of the hexagon (by the 9.of the thirtenth) , Wherefore the greater fegment of their- 
halfes fhall be the halfe of the hexagon,by the rs.of the Aft: which halfeis the perpendicular line draw-, 
en from the centre to the fide of the triangle, by the Corollary of the 12.0f the thirtenth. 9° 


q T be fecond Propofition. 
_.. Lf tivo right lines be dinided by an-extreme and meane proportion: they Ties, propas. 
-_.. fhall be dinided into the felfe fame proportions.- < > | fitionafeer © 
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Vppofe that thefe two right lines A Band D E be cche cut by.an extremeand meane pro- 
portion in the pointes Fand Z, Then I fay, that thefe two lines are diuided into the felfe 
e|jfamie proportions, thatis,that the lire A Bisin the point F diuidėd iri like fortas the line 
DEis in the point Z.For if they be notin like fort cut, let one of them,namely,DE;becut 
fa a ynto the iy aos Bin erent nae cals ue Hine DE be to DC the greater part,as Demonfirati- 

e greater part DC isto CE the lelle part;by the 3 .definitig-of the fixet pofiti- rih l 
tion) the line D E ¢ to eles D Z,as the ee ame ee ey PPO i leading to 


line D Z is to the line Z E. Wherefore the , F te žmpefib is 
right line DE is diuided by an extreme, , v A Iorram J Oe 

and meane proportion in two pointes‘ 6 FS 3 
andZ . But theproportion of DE toD C De Cc Aa E 
the leffe line, is greater then the propor- ; W ge TOT ; af E 
tion of thefame D E to D Z the greater linc,by the 2.part of the 8.of the fift -Butas D Eis to DC. fois 

D Cto-€ Es Wherefore the proportion of D.C to CE, is greater then the proportion of: D ito ZEN an : 
And forafmuch as D Z is greater then D C, the proportion of D Z to'C E fhall be greater then the prom A 
portion of DC to CE, by the 8.of the fift . Wherefore the proportion of DZ to CE, ig much’ greater 4 

then the proportion of D Z to Z E. Wherefore one and the felfe fame magnitude,namely, D Z, hath to 

CE the greater line, a greater proportion then it hath to Z E theleffe line, contrary to the fecond part. 

of the’8.of the fift: whichisimpoffible. Wherfore the rightlinés AB & DE,arenotcut vnlike. Wher-. 

fore they are cutlike, and into the felfe fame proportions.And the fame demonftration alfo will ferue.if. 

the point C fall in any other place , For alwaies {ome one of them fhall be the greater : If therefore two 

right lines. be cut by. an extreme and meane proportio : they fhall be cut into the felfe fame propor- 

tions i which was required to beproueds "°° oo sorit ~ y eel 
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a Pee ` > 7 The third Propofition. a Q i 
= L va in a circle be deferibed an equilater Pentagon : the  fquares made ofthe The tape’ 
fide of the Pentagon and of the line which-fubtendeth two fides of the fitionafter ` 


dosis SAD, + Campanes 
iji Pentagon, “È 


ù 


Pentagon, thefe two quares (I fai ) taken ‘together, are quintuple to the 
fquare of the line drawen from the centre of the circle to the circiference. : 


NG Venere oe in ge cs B nine fide ofa 
7, A entagon be BG + and let the line. B C fub- | 
Confirardion, PhO RRM cenidtwofidesthercof, And let the lie B G 
YX be diuided inte two equall partes bya right. 
KNIN line drawen from the centre D tnafnely, by 
the diameter CD E produced to the point 
Z. And drawe the righthine B Z . Then I fay,that the right 
lines BC and B G, arein power quintuple tothe right line 
~ DZ cen 15 oe from the ceatre to the OE 
For forafmuch as (by the 47.0f the firft) the {quares-of the \/ 
Demonftra- Jines C Band BZ, ae equall tothe OLESEN diameter j 
C Zx therefore they are quadruple to the {quire ofthe line, \ 
D Z, by the z0.pf the fixt (for the line CZ is double tothe , 
line DZ). Wherefove the right lines CB,BZ,and ZDyarein + ©? 
power quintuple to the line Z D. Buc theright line BG-con- i ai oS 
tainéth in power the two lines B Zand ZD,by the roof the ~ ie 
thirténch. For D Z is the fide ofan hexagon, & BZ the fide, > 7 * |S ge 
ofa decigon. Whetefore the lines BC and‘ BG (whofe powers are.equall to the powers of the lines 
CB, BZ, ZD ) are inpower quintuple to the line DZ. If therefore ina circle be defcribed an a ae 
Pentagon ¢ the {quares sade of the fide of the Pentagon and of the line which fubtendeth two fides of 
the Pestagon, thefe twe fquares ( Ifay) taken together, are quintuple co the fquare of the line drawen. 
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This Corollae. eye typ aed Arn D SUP ode Mla t. pal ; 
ry Campane. Sphere: the fide of the Cube, and the fidetof the Dodecabedron, are in power 


alfopusteth” qnintuple to the line which is drawen from the centre of the circle which contaia 


Fy pa y ° fn neth the Pentagon of. the Dodecahedron - _Foritwas proued in the 17,of the thirtenth, 
Ve agen thacthe fide of the Cube fubtendethtwe fides of ghentagan, of the Dodecahedron, where the fayd 
f $ folides are contained in one and the felfe fame Sphere . Wherfore the fideof the Cube fubtending two 


F: 


fides ofthe Pentagon, and the fide of the {ame Pentagon, are contained in one and the felfe fame circle. 
ze Wherefore,by this Propo gron sthey-arein portans to the line which is drawen from the cen- 


otra ONES gre oF the fame ciréle which containeth the Pentagon of the Dodecahedron. 
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Theş.propo- Qne and the felfe Jame circle containeth-both the Pentagon of. a Dodecae 
G ET $ C hedronyandthe triangle of an Icofabedron decribed in one andthe felfë 
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2 Et the diameter of the {phere geuen be A B, and let the bafes of the Icofahedron and Do- 
"Si decahedron ‘defcribed in it, be the triangle MNR; and the pengon FKH, anda- 
SSA bout them let there be defcribed circles.by the $.and.14.0f the fourth. AndJet the lines 
een drawne from the centrés of thofecirclesto the circumferences be LNand OK. ThenI 
A meai fay that the lines L N and O Kare equal,and therfore one and the felfe fame circle contai- 
neth both thofe figures. Let the right line A B, be in power quintuple to fome one right line, as to the 
line C G(by the Corollary of the 6.of the ete making the cétre the poynt C,& the {pace C G, 
deferibe a circle D Z G, And let the fide ofa pentagon infcribed in that circle (by the11.of the fourth) 
be the line Z G. And let EG (fubtending ‘halfe of the arke Z G) be the fide of a Decagon infcribed 

~ iar thac circle. And by.the30.0f the fixt,diuide the line C G by an extreme -& meane proportion in the 
=) oe <a?” poynt L.Now .forafmuche as in the 16:of the thirtenth, it was proued,that this line C.G ,(vnto whome 
Desonittar. the diaméter A Bof the {phere is inpowerquintuple)is the line which is drawne ‘from the centre of 
bitte the circle, which containeth fine anaes of the Icofahedron, and the fide of the pentagon deferibed 
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of Euclides Elementes after Elufras. Fold. 23. 
in that circle D Z G,namely the line ZG ale sed Sat: a) > 

is fide of the Icofahedron defcribed in gr B 

the Sphere,whofe diameter is the line A ~ s Ma beste 

B:therefore the right line Z G,is equal to : oe i 
the line MN, which was put to bethe fide 

of the Icofahedré,or of his triagular bafe. 
Moreouer, by the 17.0f the thirtenth, it 
was manifett chat theright line #u(which 
fubtendeth the angle of the pentagon of 
the Dodecahedron infcribed in the fore- 
{fayde fphere) is the fide of the Cube, in- 
{cribed in the felf fame {phere.(For vpon 
the angles of the cube,were made the an- 
gles of the Dodecahedron.) Wherefore 
the diameter A B is in power triple to F- 
H,the fide of the Cube (by the 15. of the 
thirtenth). Butthe fame line AB is (by 
f{uppofition) in power quintuple to the 
line C G. Wherefore fiuefquares of the 
line C G,are equal to thre {quares of the 
line F H.: (for-e¢he is equal to one‘ and ` 
the felf fame {quare of the line AB). And 
forasmuche as EG the fide of the Deca- 
gon, cutteth the right line C G by an ex- 
treme and-meane proportion (by the co- 
rollary.of the eae the thirtenth): Like- 
wife -the line H.K, cutteth theline F H, 
the fide of the Cube by an extreeme 
and meane proportion (by the Co- ee aa gn 
rollary of the 17.0f the thirtenth) : therfore the lines C G and F H, are deuided into the felf fame pro- 
portions, by the fecond of this booke:and the right lines C I and E G,which are the greater fegmentes 
ofoneand the felfe fame line C G,are equal: And forasmuche as fiue {quares of the line C G are equal 
to thre.fquares.ofthe lines F H ; therefore fiue {quares of the line G E, are equal tothre fquares of the 

line HK (for the lines G E and H'K are the greater fegméts of the lines C G and F H). Wherefore fiue 

{quares of thelines CG. & GE are equal'to thre {quares of the lines FH 8¢ HK, by the 12 of the fift. Bug 

vnto the fc uares of the lines C G and GE, is equal the {quare of theline Z.G,by the 10,0f the thirtéth 3, 
and ynto theline Z G the line M N was éqiial: wherfore five {quares of the line M N,are equall to three 
fquares. ofthe lines F HH K-. But-the {quares of the lines FH and H Kare quintuple to the {quare of 
the line O.K (which is drawne from the centre) by the third of this booke. Wherfore thre fquares of 
the lities F Hand H K make 15-{quares ofthe line O K . And forasmuch as the {quare of the line M N is’ 
triple to the fquare of the line L N (which is drawne from the centre)by the 12.0f the thirtenth, ther= 

fore fiue {quares of the line M N are equal to ts. {quares of the line LN.But fue {quares of thelineM N ' 
are equal ynto thre fquares of the lines F Hand H K . Wherefore one {quare ofthe line LN is equall 

to one fquare ofthe line O K (being eche the fiuetenth part of equal magnitudes) by the 1y.0f the. 
fifth, Wherfore the lines L Nand O K,which are drawne from the centers, are equal. Wherefore alfo 

the circles N R M,and F K H which are defcribed of thofe lines, are equal. And thof@ circles contayne 

(by fuppafition) the bafes of the Dodecahedron and of the Icofahedron defcribed in one and the felfe 

fame {phere. Wherfore one and the felfe fame circle.8&c. asin the propofition: which was required to - 


Bb pioucd. 
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a os ua T'he sPropofition. , 
«iv PFin a curcle be infcribed the pentagon of a Dodecahedron and the triane 


c- gle.of an Icofabedron,and from the centre to one of theyr fides be drawne pee 4 ko 
“a perpendicular. line: T hat which is contained 30.times ynder the fide, T. fitions after | 


<+ -tbe perpendicular line falling vpon itis equal to the fuperficies of that foe Campane. 
tide, vpan whofe fide the perpendicular line falleth. mi 
zjline CI to the fide of the Pentagon and the lineC Lto the fide of the triangle . Then I 


z © 
fay. that the rectangle figure contained vader the lines C Land G D 30.timées, is equal to 
T zi l RRr.ij. the 
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Vppofe that in the circle A G E,be defcribed the pentagon of a Dodecahedron, which 
let be AB G D E,and the triangle of an Icofahedron defcribed in the fame fphere, which a 
letbe A F H.And let the centre be the poyntC. From which draw perpendicularly the Confirnction, 


Demonjfira- 
lohe ~ 


: times is equal to two pentagés. Wherfore that which 


This Corolla- 
ry Campane 
alfo addeth 
after the 7. 
propofition it 
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the fuperficies of the Dodecahedron : and that that Sop onl aT gl eek. wis 

whichis cétained vnder the lines CL & AF 30. times Tend ieee: 
is equal to the fuperficies of the Icofahedré defcribed EL a weit, 

in the fame {phere.Draw thefe rightlines CA,CF,CG wie a 

and C D.Now forasmuch as that which is c6tained vn pt 

der the bafe G D & the altitude IC, is double to the 
triangle GCD, bythe 41.0f the firt: And fiue triangles 

like and equal to the triangle G C D do make the pen- 
pp A B G D E ofthe Dodecahedron: wherfore that _ B 
w 


ichis contained vader the, lines G D and 1 C five 


is contained vnder the lines GDandIC3o0. timesis ` 
equal to the 12.pentagons, which containe the fuperfi- K : 
cies of che Dodecahedron. A 
Againe that which is contained vnderthelynes f 
C Land AE, is double to the triangle A C F: where- è 
fore that which is contained ynder the lines C Land yep 
AF three times is equal to two fuche triangles as A F- oO Ta 
H is, which is one of the bafes of the Icofahedron (for waht Gow , ome me 
the triangle A C F,is the third part of the triangle AF- von: > a boa 
Has itis eafie to proue,by the 8.& 4.of the firit.) Wherfore that which is cõtained vnder the lines CL. 
and A F,30 times times, is equall to 20.fuch triangles as A F H ïs, which containe the fuperficies of the 
Icofahedron. And forasmuchas one and the He fame {phere containeth the Dodecahedron of this 
pentagon,and the Icofahedron of this triangle (by the 4.0f thisbooke £) and the lineC L falleth per- 
pendicularly vpon the fide of the Icofahedron, and the line C-1-vpon the fide of the Dodecahedron : 
that which is 30.tames contained vnder the fide, and the perpendicular line falling yponit, is equal to 
the {uperficies of that folide,vpon whofe fide the perpendicular falleth. If therefore in a circle &c.asim 
the propofition : which was required to bedemonftrated.  ©7 > ° , 


S da p 
Nees sk , 


arri 
Salk 


as p : ‘ ' q ‘A Corollary. S 


-T'he fuperficieces of a Dodecahedron and ofan Teofahedron deferibed in one 
and the felfe fame [phere , are the one to the other as that which is contained yn 
der the fide of the'one and the perpendicular line dratone vnto it from the cene 
tre of bis bafe;to-that which is contained ynder the fide of the other, and the 
peipendicalar line dra-wne to it from the centre of bis bafe. Foras thirtye timesista 
thirty times,{o is once to once by.the 15.ofthe fifth. ` Y ' 

sley E ii ` ~T hea Propofition > ` 


The: Superficies of a Dodecahedron, isto the fuperficies of an Icofabes 
~i dron defcribed in one and the felfe fame (phere, in that proportion, that 
sus the fide ofthe Cube is to the fide of the Icofabedron contained in the felf 

fame fphere. A 


PI a. eit 
MUE he 


yi Vppole that there bea circle A B G, & init (by the 4.of this boke) let there be infcribed the 
NAg fides of a Dodecahedron and of an Icofahedron contained in one and the felfe fame {phere. 
1 Sa] [And let the fide of the Dodecahedron be A G,and the fide of the Icofahedron be D G, And 

YSS let the centre be the poynt E:from which draw vnto thofe ae andia lines Eland 


-> EZ.And produce the line EI to the poynt B, and draw thelineB G. And: let the fide of the cube cone 


tained in the felf{ame fpliere be G C. Then I fay that the fuperficies of the Dodecahedron isto the fu- 
perficies of the Icofahedron,astheline-C G,is to the line GD. Forforasmuche as theline EI being 
disided by an extreme and meane proportion, the greater fegment therof fhall be the line E Z, by the 
corollary of ihe firft of this booke: and the line C G being diuided by an extreme and meane pro- 
portion, his greater fegment is theline A G, by thecofollary of the 17. of the thirtenth : Where- 
fore the right lines;E and CG are.cut proportionally bythe fecond of this booke. Wherefore 
as the line C G,is to the line AG, fo-is the line Ẹ Ito the line EZ. Wherefore that which is con- 
tained vnder the extreames C G and EZ, isequall’to that which is' contayned vader the meanes 
AG and E I.(by the16.of the fixth.) Butas that which is contained vrider the lines € G and E Z is to 
that which is contained ynder the lines DG and E 2,fo(by the firlt of the fixth) is the line C G to the 
: i 3 i line 
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line DG,for both thofe parallelogrameshaue oneand the - © - u be 
felfe fame altitude,namely the line EZ. Wherforeas that 
which is contained vnder the linesELandA G(whichis, ~ 
proued equal to that which is contained vnder the lines’ ` ~ 
C Gand EZ) is to that which is contained vnder the 
lines DG and E Z, fo is the.line CG totheline DG:-, 
But as that which is contained ynder the lines Eland AG — 
is to that which is contained vider the lines DG and BZ,< i "| o 
fo (by the corollary of the former propofition) isthe fu-,. .. 
yerficies of the Dodecahedron, to the fuperficies of the I- | «© 
cofahedron. Wherfore asthe fiperficiés of the Dodécahe-\: .. - 
dron is to the fuperficies of the Icofahedron,fo is C G the 
fide of the cube,to G D the fide of the Icofahedron. The 
fuperficies therefore of a Dodecahedron is to the fuperfi- 
cies.&c. às in the propofition, which was required to ‘be . 
proued. ™ .. le SL gt Jia reat 
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The Pentagon of a Dodecahedron is equall to that which is contained bn- 

der the perpendicular line which falleth vpon the bafe of the triangle of the 
 Icofahedvon and fine fixth partes of the fide of the cube ; the fayd three foe 

lides being defcribed in one and the felfe fame [phere > . 


Suppofe that in the circle A BE G,the pentagon of 2 Dodecahedron be AB C IG and Jet two 
fides thereof A B and A G be fubtended of the right line B G; And let the triangle of the Icofahedron 
infcribed in the felfe fame {phere , by the 4.0f this booké,be A FH. And let the centre of the circle be 
the poynt D,and let the diameter be A D E, cutting F H,the fide of the triangle in the poynt Z,and cut- 
ting the line B Gin the poynt K . And draw the rightline BD. And from the right line KG cutofa 
third part T G;by the 9.0f the frxth.Now then:the line BG fubtending two fides of the Dodecahedron, 
fhalbe the fide of the cube infcribed in the fame fpheére,by the 17. of the thirtenth: and the triangle of 
the Icofahedron of the fame fphere fhalbe A É H by the 4. of this booke . And the line A Z which paf 
feth by the centre D fhal! fall perpendicularly vpon the < ae we 
fide of the triangle.For forafmuchas the angles G A E & 
B A Eare equall ( by the 27. of the third , for they are fee. . 
vpon equall circumferences); therefore the bafes B Kand: 
K Gare(by the 4.of the firft) equal! . Wherefore the line 
B T,contayneth s. fixth partes of the line B G . Then I fay 
that.that which is contayned vnder the lines A Zand B- 
‘Tis equall to the pentagon AB.CIG, For forafmuch as - 
theling A Z is {efquialter.to the line A.D (for the line D~. 
E is diuided into.two equall partes in the poynt Z, by the 

-corollary ofthe 12.of the thirtenth ) . Likewife by con- 
firu@tion,the line K G is fefquialter to the line K T: there- 
fore.as the line‘A Ż is to the line A D,fois the line K G to 
the line KT.: Wherefore that which is contaynéd vnder 
the extreames A Z and KT,is equali to that whichis con- 
tayned vnder the meanes A D and K G, by the 16. of the 
fixth. But,ynto the line KG is theline B K proued equall. 
Wherefore that which is contayned vnder the lines A Z : Le 
and K T is equall to that which iscontayned vnderthe lines A D and BK . But that which is contayned 
vnder the lines A D and B Kis ( by the 41. of the firit ) double to the triangle ABD . Wherefore that 
which is contayned vnder the lines A Z and K T is double to the fame triangle A B D . And forafmuch 
as the pentagou ABC IG contayneth fiué triangles equall to the triangle A BD, and that whichis 
contayned vnder the lines A Z and K T contayneth two fuch triangles: therefore the pentagon ABC I 
Gis duple fefquialter to the rectangle parallelogramme contayned vnder the lines A Zand K T. And 
forafmuch as by conftrugtion the line B Tis duple fefquialter to the right line KT : but by 1. of the 
fixth,thatwhich is cétcyned vnder.the lines A Zand B T is to that which is contayned vader the lines 
ArZ'arid K Tas the bafe B T is to thé bafe K T: therefore that which is ‘contayned ynder the lines A Z 


This Afunipe 
Campane alfo 
hath after ihe 
8. propofition, 
in his order. 


Construlion. 


Demonfira- 
tiha 


and B T is duple fefquiaker to that which is contayned vnderthe line Az & KT. Butvnto thatwhich . 


iscontayned vnder the lines A Zand KT the pentagon ABCIG is proued duple'fefquialter. Wher 
fore the pentagon A B C 1 G of the Dodecahedron is equall to that which is contayned vnder the per- 
eee RRr. iii. pendicular 
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a arene to the line B G, and ( by the 4. of the fame) 
tl 
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pendicular line A Z,and vader the line B T which isfiue fixe partes ofthelineBG. ~: «<. 


ia 


) q T hez. Propofition. 


į A right line dinided by an extreame and meane proportion : what propore 

_ tion the line contayning in power. tve whole line andthe greater feoment, 

\ hath to the line contayning in power the whole and the leffe fegment : the 

` fame hath the fide of the cube tothe. fide of theIcofabedron contayned in 
one and the famefphere. © >> Th 


hams Ake a circle A B E:and in it(by the rrofthe fourth)in{cribe an equilater pentagon B Z E C- 
KI |e H:and(by the fecond of the fame)an equilater triangle ABI. And let the centre thereof be 
sel Ein the poyntG. Anddrawea line from GtoB. And diuide the line GB by an extreame and 
USI (4s! meane proportion in the poynt D(by the-3o. of thefixth ). And let the line M L contaynein 
power both the whole line G B and hisleffe fegment B- B 

Drby the corollary of the 13 .0fthe tenth ).And draw the 
rigift line B E fabtéding the angle'of the pentagon, which 
ihat, be the fide of the cube ( by the corollary of the 17. rh tg 
efthe'thirrenth) : and thé line B I {hall be the fide ef the LAT ag Nad 
Ico fahedron , and the line B Z the fide of the. Dodecahe- 4 nf we 
dron by cheq. of this booke . Then I fay thatB Ethe fide Z, 
efthecube istoBI the fide of the Icofahedron,jas the 
line contayning in power the linesBG & GDisto the 
line contayning in power the lines G Band B D, For for- 
afeatich as ( by the 12. of the thirtenth ) the line Biisin 


hefguares of the line G B&B D are triple to the {quare 
of theling GD. Wherefore ( by the 15. ofthe fifth) the 
fquare of the line B Lis to the {quares of thelines GB & 


= BD(namely,triple to triple),as the (quare of theline B G E o 


Thi Canspane 
putiesh as aCo~ 
rollary in the 9. 
prepojition af= 
ter bis order, 


is to the fyuare of the line G D(namely,as one is to one). ‘ase ae. 
But as the (quare of the line BG is to the fquare of the | SE ee NN Fe FH I 
GD, fo is the fquare ofthe line B E to the {quare of the ert 4 be = 
line B Z. ( Forthe lines BG, GD, and B E, B Zare in oneand the fame proportion , by the fecond of 
this booke. EorB Z is the greater fegment ofthe line B E,by the corollary of the 17. ofthe thirtenth). 
Wherefore the fquare ofthe line B Eis to the {quare of theline BZ , asthe fquare of the line B listo 
the (quaresofthelines B G and B D . Whereforealternately the {quate of the line B E isto the fquare 
of the line B Las the {quare-of the line B Z is to the fquares of the imnes’G B and B D. But the fquare of 
che line B Z is equall to the {quares of the linesB G and'G D (by the 10.0fthe thirtenth ) . Fortheline 
B G is equall to the fide of the hexagon,and the line G D to the fide of the decagon, by the corollary of 
the 9.ofthe fame . Wherefore the {quares of the lines B G and GD, areto the fquares of the lines G B 
and BD, as the {quare of the line B E is to the {quare of the line B I < But the line Z B contayneth in 
power the lines B Gand G D,and the line M L contayncth iu power the lines G B and B D by conftruce 
tion: Wherefore as the liae Z B (‘wnich contayneth in power the whole line B G and the greater feg- 
ment G D)isto theline M L ( which contaynéthin in power the whole tine G Band the leffe fegment 
B D jfo isB E the fide of the cube to B I the fide of the Icofahedron, by the 22.of the fixth . Wherefore 
aright line diuided by an extreame and meane proportion < what proportion the line eran 
power the whole lineand the greater fegment,, hath to the line contayning in power the whole line 
and cheleffe fegment: the fame hath the fide of the cube to the fide of the Icofahedron cétayned in one 
andthe fame fom: :which was required to be proued, sim i sas? 


es) 


S - T be folide of. a Dodeca bedin is to the fòlide of an Teofahedron: asthe fide 
` -ofa Cube isto the fide of an Icofahedron, all thofe folides being defcribed 

` ci dn óne and the felfe fame Sphere. pie o 

n S Forafinuch 
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2. »,Orafmuch as in aiins bookė,'it hath bene proued, that oneand the felf fame-cir- 
YS cle containeth both thé triangle of an Icofahedron, and'the pentagon of a Dodecahe- 


4 A 
1 Á 


A a ; aoe dron defcribed in one and the felfe fame Sphere : Wherefore the circles, which cétaine 
es Ape Ai thofe bafes, being equall, the perpendiculars alfo which are drawen fromthe centre of 
4 H a) Wi te] q! pi P ue f 


SoA Hn See the Sphere to thofe circles, fhall be equal! (by the Corollary of theAffumpe of the 16 of 
Cee the twelfth ) . And therefore the Pyramids fet vpon the bafes of thofe folides haue one 
- -+= “sand the felfe fame altitude : For the altitudes of thofe Pyramids concurfe in the centre. 

Wherefore they are in proportion as their bafes are,by the’s.and 6.of thé twelfth. . And therefore the 
pyramids which compofe.the Dodecahedron, are to the pyramids which compofe:the Icofahedron, 
as the bafes are, which bafes are the fuperficieces of thofe folides . Wherefore their folides are the one ` 
to the other,as'their fuperficieces are : Bur the fuperficies of the Dodecahedron is to'the fuperficies of 
the Icofahedron, as the fide of the cube is to the fide of the Icofahedron;by.the ¢.of this booke. W her- 
fore by the 11.0f the fifth, as the folide of the Dodecahedron is to the fotide of the Icofahedron, fo is 
the fide of the cube to the fide of the Icofahedron, all the faid folides being infcribed in one and the 
felfe fame Sphere . Wherefore the folide ofa Dodecah: dron is to the folide of an Icofahedron : as the 
fide of a cubeis to the fide of an Icofahedron, all thofe folides being deferibed in one and the {elf fame 
Sphere : which was required to'be-prouted. b hm eS ea "E 
Fo mat .. A Corollary. wa be = #2 3s 

| The folide of a Dodecahedron is to the folide of an Icofahedron, as the fuz This Corotis- 
erficieces of the one are to the fuperficieces of the other being defcribed in one Y” ses. 


A : ; v; propofition _. 
and the felfe fame by phere 3 Namely, as the fide of the cube is to the fide of the Icofahedron, a hs 
as was before manifelt : for they are refolued into pyramids of one and the felfe fame altitude. - pane, 


e Aege: Propofition. 
Ifthe fide of an equilater triangle be rationall: the fuperficies fhall be irra= The whim 
tionall, of that kinde which is called Medial.” pofition often 
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rationall line fet A B, by the 6. ofthe tenth. But foralmnch’ -` om hab’, | 


power onely, is mediall, by the 22. of the tenth . Butthat 
which is contained vnder the lines AD and D B, is double 
_ tothe triangle A B D, by the 41.0f the firft. Wherefore that 
which is contained vnder the lines A Dand D B,is equall to 
the whole triangle AB G ( which is double to the triangle ns 
AB D,by the r.of the fixt). Wherefore the triangle ABG» B s D G 
is mediall . Iftherfore the fide of an equilater triangle be ra- 


tionall : the fuperficies fhall be srrationall, of that kinde which is called Mediall : which was required 
to be proued. i l ; a 


’ 


a 


i | A Corollary. | | 

| I if an Oéfohedron and a Tetrahedron be inferibed in a S ‘phere whofe dids The tprp 
meter is rationall : their’ fuperficieces {hall be mediall . For thofe faperficieces confite Jition after - 
of equilater triangles, whofe fides are commenfurable to thediameter which is rational by the 13.and Campane, 


e's 
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_ therefore the line HA ( which is drawen from the centre to the circfi- `~ 
. ference) is triple to the line HT: and therefore the wholeline AT is 
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x4.0f the thirtenth, and therefore they are rationall.But they are commenifarable in power onely to the 
perpendicular line, and therefore they containe a mediall triangle, as it was before manifeft. 


to p = 
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Ifa Tetrahedron and an OGohedron be inferibed in one and the felffame 
Sphere: the bafe of the Tetrahedron fhall be fefquitertia to the bafe of the 
O féohedron and the fuperficieces of the Oohedron fhall be fefquialtera to 
the fuperficieces of the Tetrahedron. - 


Pes E Orafinuch as the diameter of the Sphere is in power fefquialtera to the fide of the Tetrahe- 
3 Suis dron (by the 13 òf the thirtenth) and the fame diameter is in power duple to the fide of the 
beg” Octohedron (by the r4.0f the fame booke) : therefore of what’ partes the diameter contei- 
f Piss sz neth in power fixe,of the fame the fide ofthe Tetrahedron contayneth in power 4,and of the 
PSO fame the fide of the Octohedron containeth in power 3. Wherefore the power of the fide of 
the Tetrahedron, is to the power of the fide of the Of@ohedronin the fame proportion that 4.isto 3: 
whichis fefquitertia . And like triangles (whichare the bafes of the folides) defcribed of thofe fides, 
fhall haue the one to'the other the fame proportion that the fquares made of thole fides hane. Eor both 
the trianglesare the one to the other, and alfo the{quaresare the one to the other,in double proporti- 
on of that;in which the fides are, by the 20.0f the fixth . Wherefore of what partes one bafe ofthe Te- 
trakedron was 4: ofthe fame are fower bafes ofthe Tetrahedron 16 : likewife of what partes of the 
fame one bafe of the O@ohedron was 3 : of the fame are 8.bafes of the Q@ohedron 24. Wherfore the 
bafes of the OGohedron are to the bafes ofthe Tetrahedron,in that proportion that 24.is to 16: which 
is fefquialtera . 1ftherefore a Tetrahedronandan Otohedron be infcribed in one and the felfe fame 
Sphere : the bafe of the Tetrahedron fhall be fefquitertia to the bafe of the OGohedron,and the fuper- 
ficieces of the OGtohedron fhall be fefquialtera to the fuperficieces of the Tetrahedron; which wasre- 
guired to be proued.: angi . pk woe ; -ANE 


y r 


q The 11-Propofition. 


_ infcribed in one and the Jelfefame LEI 
Sphere, in proportion as thére@lane = EZT I 
gle parallelagrame contained bnder , x 
the line, which containeth in power’ TS pve 
27. fixty fower partes of the fide of | x IM pa 
the Tetrahedron, ex Ynder the line. à Í mii 
which is fubfefquiottana tothefame ? rrr A G 
-fide of the Tetrahedron, is‘ to ‘the’ ; 


Ja ofthe diameter of the Sphere. 7 = St ra 
s ee: 


< A Tetrahedron is toanOdfobedron ` 1h 74, A Ren 


Et vs fuppofe a Sphere, whofe diame- -__ 
terletbetheline AB,andletthecen- .. o i 
AKN tre be the point H. Andinit letthere be inferibeda c: +. _- ; 
ERZAN Tetrahedron ADC, and an, Očtohedron AEKBG. | 
A Z And let the line N L containeinpower A of AC the - 
PIAS SN fide ofthe Tetrahedron.Andlet the line M L be in légth 
fubfefquioauato the famefide.Thé I fay,that the Tetrahedron ACD- 
is to the O&tohedron AEB, as the rectangle parallelogramme contay- 
ned vnder the lines N Land LM, is to the {quare of the line A B.Foraf- 
much as the line drawen fré the angle A by.the centre H perpédicular- 
ly vpon the bafe of the Tetrahedron, falleth ypon the céter T of the cir- s 
cle which containeth that bafe and maketh the right line H T thefixth -` 
part ofthe diameter A B (by the Corollary of the 13.0f the thirtenth) : 


to 
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the proportion geuen 4.to 3.is : Or the quantitie of the proportion of 4. to 3. (which is 1. and — 


3 
being twife multiplied into it felfe, there fhall be produced the proportion of 64.to 27. Wherefore the 
Pyramis or Tetrahedron A DC is to the pyramis A K G, 2564.is to 27 : whichis triple to. the propor- 
tion of 4.to 3. And forafmuch ds thelirie AC is vnto the line A G in length fefquitertia: of what partes 
the line A C containeth in power 64': ofthe fame partes doth theline À G containe in power 36. For 
(by the 2.of the fixth) the proportion of the powers or {quares, is duple to the proportion of the fides 
which:are’as64. isto 48. ° S. ona ewe Pte pma 

Now then vpon the line R S which let be equall to the line A G , let there be an equilater triangle 
QRS deferibed(by the firit of the firt) .And from the angle Q_, draw to the bafe R S a perpendicular 
line Q T.And extend the line R S to the poynt X.Andas 27.is to 64. (fo by the corollary of the 6.of the 
tenth )let the line R S be to the line R X. And diuide the line R Xinto two equall partes in the poynt V, 
and draw the line Q V And forafmùch asthe line R Sis equall to the line A G, of what partes the line 
A C contaynesh in power 64. of thefame part the line R S contayneth in power 36.for it is proued that 
the line A G contayneth in power 36. of thofe partes : And of what partes the line R S contaynethin 
power 36 of the fame partes the line Q T contayneth’in power 27, by the corollary of the 12. ofthe 
thirtenth. W hezfore of what partes the line A C contayneth in power 64,0f the fame parts the line Q- 
T contayneth in power 27 . Wherefore the right line Q T fhall be equall to the right line L N by fup- 
pofition.Agayne forafmuch as the line R Sis put equall to the line A G: and of what partes the line R- 
S contayneth in length 27. of the fame parts is the line RX put to contayne in length 64, and of what 
partes thelineRXcontaynethin . i ' ar: 
length ¢4. of the fame the line A- ; 
C (whichis in length fefquitertia 
to the line: AG or RS) contay=-.. 
neth:36.; Wherefore the lineR V 
{ whichis the halfe of the Hue Re | >=" 
X)containeth in légth of the fame. - 
partes 32. of which the line AC 
contayned in length 36. Where- 
fore the line RV isto theline A- 
C fubfefquioftaua: and therefore eee © 
the line RV isequall tothe line yao r 
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therefore is equall to the parallelogramme M N, And forafmuch as the line R X by epPokaen contay~ 
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} ‘The fourtenth Booke 
kedron AEB inferibed in one and the felfe fame {phete’. But the’ parallelogramme N M is contayned 
vader the line N L which by fuppofition is in power Eto AC thé fide of the tetrahedron AD C and 
vnder the line LM which is alfo by fuppofition in length fubfefquio@aua to the fame line A C.Wher- 
forea tetrahedron & an odtohedron infcribed in one and the felfe fame fphere,are in proportid,as the 
reCtangle parallelogramme contayned vnder the line,which contayneth in power 27 fixty fower parte 


of the fide of the Tetrahedron,and ynder the line which is fubfefquiogtaua to the fame fide of the Te- 
trahedron,is to the {quare of the diameter of the {phere: which was required to be proued. 


q Ihe 12.Propofition. 


Tf a.cube be contayned in a Jphere:the [quare of the diameter doubled is es 
quall to all the fuperficieces of the cube taken together. And a perpendicus 
lar line drawne from the centre of the {phere to any bafe of the cube pis en 
quall to balfe the fide of the cube. l 


= Or forafmuch as(by the rs.ofche thirtenth) the diameter of the fphere is in power 
l) H triple to the fide of the cube : therefore the {quare of the diameter doubled is fex- 
{| tuple to the bafe of the fame cube.But the fextuple of the power of one of the fides 
Nae | contayneth the whole fuperficies of thecube . For the cube is compofed of fixe 
Xl {quarefuperficieces(by the2t,diffinition of the eleuenth) whofe fides therefore are 
equall: wherefore the {quare of the diameter doubled is.equall to the whole fiiper- 
WSS ficies of the cube. And foraf{muchas the diameter of the cube, and theline which 

3 falleth perpendicularly vpõ the oppofite bafes ofthe cube, do cut the one the other 

into two equall partes in the centre of the {phere which containeth the cube (by the z.corollary of the 
rs.0f the thirtenth)and the whole right line which coupleth the centres of the oppofite bafes,is equall 
to the fide of the cube by the 33.of the firit for it coupleth the equall and parallel femidiameters of the 
bafes : therefore the halfethereof fhall be equall to the halfe of the fide of the cube by the 15. of the 
fifth If therefore a cube be contayned ina {phere : the {quare of the diameter doubled is equall to all 
the fuperficieces of the cube taken together. Anda perpendicular line drawne from the centré¢ of the 
{phere co any bafe of the cube, is equal to halfe the fide of the cube: which was required to be proued. 


gA Corollary. z 


If two thirds of the power of the diameter of the [phere be multiplyed into 
the perpendicular line equali to halfe the fide of the cube there fhall be produced 
a folide equall fo the folide of the cube.Forit is before manifeft that two third partes of the 
powero f the diameter of the {phere are equall co two bafes of the cube.I£ therefore ynto eche of thofe 
two thirds be applyed halfe the altitude of the ‘cube; they {hall make eche of thofe folides equall to 


halfe of the cube,by the 3 1-0f the eleuenth:for they haue equall bafes. Wherefore two of thofe folides 
are equall t6 the Whole cube. np eset 


You fhall vnderftand(gentle reader)that Campane in his 14. booke of Euclides Ele- 
mentes hath 18. propofitios with diuers corollaries following of them.Some of which 
propofitions and corollaries I haue before in the twelfth andthirtenth bookes added 
out of Fluffas as corollaries(which thing alfo I haue noted’ on the fide of thofe corol- 
laries, ndmely, with what propofition or corollary of Campanes 14. booke they doo 
agrec).The reftofhis 18 .propofitions and corollaries are contained in the twelue for- 
iner propofitions and corollaries of this 14. booke after Fluas: where ye may fee on 
the fide of eche propofition and corollary with what propofition and corollary of 
Campanes they agree. But the eight propofitions following together with their corol- 
lavies,Fiuffas hath added of him felfe, as he him {elfe affirmeth. rh 

: | s The 


ee 
ne 


of Euclides Elementes after Flufas. Fol.42.7. 
The 13. Propofition. i iT 


One and the felf fame circle containeth both the fquare of a cube, and the 
triangle of an Offohedron defcribed in one and the felfe fame phere. 


7 Vppofe that there be a cube A B G, and an O&ohedron DEF deferibed in one and the 
oF y7 felfe fame {phere,whofe diameter let be AB,or D H:And let the lines drawne from the 
HA eA cétres(that is the femidiameters of the circles which ctéaine the bafes of thofe folides) 


4 


g -y 


Demin Tras- 
tione 


right line A C whiche 
is drawn from the cé- 
treof the circle tothe 
circumference, contei- 
neth in power of the 
fame partes 2. W here- 
forethe diameter of 
the {phere is in power 
fextuple to the lyne 
whichis drawne from 
-the. centre to the cir- 
ccuinference of the cir- 
cle whiche containeth. 
the fquare of the cube 
But the Diameter of 
the felfe fame Sphere 
whych containeth the P 

PBohedon ss one PN L f 

and the felfe fame with the diameter of the enbe, namely, DH, is equall to AB: 

diameter is alfo the diameter of the {quare which is made of tie fides of ue OaE nne 
the faide diameter is in power double to the fide of the fame Octohedron,by the 14.0f the thirtenth 
But the fide D F is in power triple to the line drawne from the centre to the circumference of the cir- 
cle which containeth the triangle of the o¢tohedron(namely to the line 1 D)by the 1z.0f the thirtenth 
Wherfore the felfe fame diameter A B or D H, which was in power fextuple to the line drawne fro ei 
the centre to the circumference of the circle which containeth the fquare of the cube, is alfo fextupl 
to the line I D drawne from the centre to the circumferencé of the circle, which containeth the w 3 
gle of the O@ohedron : Wherefore the lines drawne from the centres of the circles to the fete 
rences Mine eae me bafes oi e and of the oftohedron are equal. And therfore the ities 
are equal, by the iffnition ofthe third. Wherfore oneandt i ; 

in the propofition: which was required to be proued. ind the felfe fame circle containeth &c.as 


A Corollary. 


Hereby it is manife/t that perpendiculars coupling together in a fphere, the 
centres of the circles which containe the oppofite bafes of the cube and of the 


Oéfohedron 4e equa [For the circles are equal, by the fecond corollary of the affumpt of the 16. 


of the twelfth:and the lines which paffing by the centre of the fpt 
the palesare allo pan? ay the firft corollary of the eee a ABN nee 
EE g poppa iG afes of the Ocala equal to the fide of the cube. For eitherof them is 


k = © The 14.Propofition. 
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© An Ofobedron ts to the triple ofa Tetrahedron contained in one and the 
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felfe fame Sphere,in that proportion that their fides are. 


W Vppofe that there be an o€tohedron A B C D,and a Tetrahedron E F G H: vpon whofe bafe 
gr F G H erecta Prifme , which is done by ereéting from the angles of the bafe perpendicu- 
\ f lar lines equal to the altitude of the Tetrahedron : which prifme fhalbe triple to the Tetra- 
A a hedron E FGH aby the firit corollary of the 7 of the twelfth.Then I fay that the oCtohedron 
AB C Dis to the prifme which is triple to the Tetrahedron, E F G H,as the fide B C is to the fide FG. 
For forafmuch as the fides of the oppofite bafes of the o&ohedron, are right lines touching the one 
the other,and are pecs to other right lines touching the one the other, for the fides of the fquares 
which are cépofed of the fides of the oftohedré, are oppofite: Wherfore the oppofite plaine triangles, 
namely, ABC & K 1D, fhalbe parallels, aud fo the reit 
by the ts.of the eleuenth. Letthe diameterofthe Oc- & A 
tohedron,be the line AD. Now then the whole Octo- 
hedron is cut into foure equal and like pyramids fet vp- 
‘on the bafes of the oGtohedron,and hauing the fame al- 
titude with it, 8¢ beingabout the Diameter AD: name- 
ly the pyramis fet ypon the bafe BID, and hauing his B 
toppe the poynt A, andalfo the pyramis fet vppon the 
bale B C D,hauing his top the fame poynt A. Likewife 
the pyramis fet vp6 the bafe I K D, & hauing his toppe 
the {ame poynt A:and moreouer the pyramis fet vpon 
the bafe C K D, and hauing his toppe the former poynt 
A: which pyramids fhalbe equal by the 8.difhnition of 
the eleuenth (for they eche confit of two bafes of the 
octohedron, and of two triangles contained vnder the I 
‘diameter A D and two fides of the octohedr6). Wher- 
fore the prifme which is fet vpon the bafe of the Octo- 
hedron, and hauing the fame altitude with it,namelye, 
the altitude of the parallel bafes, as it is manifeft by the 
former,is equal to thre of thofe pyramids of the O€o- 
hedron by the firit corollary of the feuéth of the twelft. 
Wherefore that prifme fhall haue to the other prifme 
vader the fame altitude,compofed of the 4 pyramids of 
the whole oftohedron,the proportion of the triangular _ 
bafes,by the 3.corollary of the fame. And forasmuch as 
4.pyramids are-vnto 3.pyramidsin fefquitercia propor- 
tion, therefore the trianguler bafe of the prifme which 
containeth 4.pyramids, 1s in fefquitertiaproportion to | 
the bafe of the prifme which containeth thre pyramids , 
of the fame o€tohedron,and are fet vpon the bafe of the : 
Oétcohedron and vnder the altitude thereof: thatis,in’ 
fefquitercia proportion to the bafe of the O@ohe-. 
dron. But the bafe of the fame oftohedron is in fefqui- 
tertia proportion tq the bafe of the pyramis, by the 
tenth of this booke: Wherefore the triangular bafes, 
namely ,of the prifme which cétaineth four pyramids FE 
of the o€tohedron,and is vnder the altitude thereof,are 
equal to the triangular bafes of the prifme, which con- 
taineth three pyramids vnder the altitude of the pyra- 
mis E F G H.Butthe prifme.of_the o€tohedron is equal 
to the o€tohedron : and the prifme of the pyramis E F- 
G His proued triple to the fame pyramis EFGH. Now 
then the prifmes fet vp6 equal bafes, are the one to the 
other as their altitudes are (by the corollary of the25. a 
ofthe eleuenth) namely, as are the parallelipidedons their doubles, by the corollary of the 3r.ofthe 
eleuenth. But the altitude of the Oftohedron is equal to the fide of the cube contained in the fame 
fphere, by the corollary of the 13.0f this booke.And the fide of the cube is in power tothe altitude of 
the Tetrahedon in that proportion that 12.is to 16,by the 18.0fthe thirtenth: And the fide of the octo- 
edron is to the fide of the pyramis in that proportion that 18.is to 24.(by the fame 18.of the thirtéth) 
which proportion is one & the felf fame with the proportié of 12. to 16. Wherfore that prifme which 
is equal to the O&ohedron, is to the prifme which is triple to the Tetrahedron, in that proportié that 
the altitudes,or that the fides are. Wherfore an o€tohedré is to the triple of a Tetrahedron cétained in 
one and the felfe fame fphere; in that proportion that their fidesare : which was'required to be de- 
monftrated, a: 
A 


al 


cS 


A 


BG & AC which couple thé together are equal & paral- ' 


“‘pofed ofthe fides of the Icofahedron, the greater fegment ` 


of Euclides Elementes after Flufas. Fol.428. 
E i A Corollary, aes =) Wa 


T he fides ofa Tetrahedron ex of an Offohedyé are proportional with their 
a ltitudes. For the fides & altitudes were in power fefquitercia.Moreouer the diameter of the {phere 


isto the fide of the Tetrahedron,as the fide of the O@ohedron is to the fide of the cube, namely, the 
powers of eche is in fefquialter proportion,by the 18.ofthethirtenth. `' s ee 


T'he 15.Propofition. ` | 
If a rational line containing in power two lines, make the whole and the 
greater fegment;and again containing in power two lines make the whole 
and the lefse fegment : the greater fegment fhalbe the fide of the Icofahes 
dron,and the leffe fegment fhalbe the fide of the Dodecahedron contayned 
in one and the felfe fame phere. > 


1 Vppofe that A G be the diameter of the {phere which containeth the Icofahedron A B G C. 
IAN And let B G fubtend the fides of the pentagon deferibed of the fides ofthe Icofahedron (by 
AR}, lihe 16.0f the chirt éth.)Moreouer vpon the fame diameter A G,or D F equal vnto it; let ther 
rexel be defcribed a dodecahedron D E F H, by the 17, 0f the thirtenth, whofe oppofites fides E D 
and F H ler be cutinto two equal partes in the poynts I and K,and draw a line from Ito K, And let the 
line EF couple two of the oppofite angles of the bafes which are ioyned together. Thé I fay that AB the 
fide of the Icofahedron is the greater fegment which the diameter A G containeth in power together 
with the whole line,and line E Dis the lefle fegment,which the fame diameter A G or DF containeth 
in power together with the whole. For forafmuche as the = 
oppofite fides A B and G C ofthe Icofahedron being cou- 
led by the diameters A G and B C,are equal & parallels, 
b the 2.corollary of the 16.0f the thirtéth: the right lines 


perime 


lels by the 33:0f the firlt.Moreouer the angles B A C & A- 
BG being -fubtended of equal diameters ;fhall by the 8.of 
the firft be equal, 8a by thezg of the firft;they fhal be right 
angles. Wherforejthe rightline AG‘cotaineth in power the 
two lines AB and BG, by the 47.0f the firit. And forafmuch 
as the line BG {ubtendeth the angle'of the pentagon com- | 


ofthe right line BG, fhalbe the right line A B,by the 8.0f 
the thirtenth : which line AB, together with the whole 
line B G,the line A G containeth in power.And forafmuch 
as the line I K coupling the oppofite and parallel fides ED 
and FH of the Dodecahedron, maketh at :thefe poyntes 
rightangles, by the 3.corollary ofthe 17.0f the thirtenth: 
the right line E EF. which coupleth together equaland pa- . 
rallel linesE I & PK, fhalbe equal to the fame line I K, by 
the 33.0f the firft, Wherfore theangle DE F fhalbea right ' 
angle by the29.0f the firt. Wherefore the diameter D F 
cOtaineth in power the two lines E D and E F. Burthelefle 
feement of the line I Kis ED the fide of the Dodecahe~ 

dron,by the 4.corollary of the 17.0fthethirtenth. Wher- ` 

fore the fame line E D isalfo the lelle fegment of the line rs 
EF (which is equal vnto the line I K):wherfore the diame EF KH 
ter D F containing in power the two lines E Dand EF (by ~ 
the 47.0f the firft)containeth in power E D the fide of the dodecahedron, the lefle fegment;together 
with the whole.If therfore a rational line A G or D F containing in power two lines A B and B G,doo 
make the whole line and the greater fegment, and againe containing in power two lines E F and ED l 
do make the whole line and the leffe fegment: the greater fegment A B,fhall be the fide of the Icofahe- 
conan the lefle fegment ED fhall be the fide of the Dodecahedron contained in one and the felfe 

me {phere. , Fa 


The 16. Propofition.. 
If the power of the fide of an Offahedron be exprefsed by two right lines 
M 896i; 
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ioyned together by an extreme and medne proportion:the fide of the Icos 
_ Jabedron contained in the fame {phere fhalbe duple to the lefe fegment. 


—— Et AB the fide of the O&ohedron A B G containe in power the two lines C and H,which 
7e>\ letbane that proportion thatthe whole hath to the greater fegment ( by the corollarye of 
| Bea] the firh propofition added by Fief% after the laft propofitié of the fixth booke).And let the 
A there |} 1cofahedron contained in the fame {phere be DEF, whofe fide let be D E, and let the right 
Tmi line fubtending the angle of the pentagon made of the fides of the Icofahedron be the line 
EF.Then I fay that the fide ED is in power double to the line H the leffe of thofe fegmentes. Foraf- 
much as by that which was demonttrated in the 15.0f this booke, it was manifeft thar ED the fide of 
the Icofahedron is the greater fegment of the line E F,and that the diameter D F containeth in power 
the two lines ED and E F,namely, the whole and the greater {egment: but by fuppofition the fide AB 
cétaincth in po- | + PP NAN. i 
werthe two lines fa BFA: 
C & Hicined to- 7 E PAN 
getherin the felf 
fame proportié. 
Wherefore the 
line EF isto the 
Jine ED, as the ~ 
Jine .C,is to the 
line H, by. the 2. 
o“thisboke.And 
alternatly by-the 
16.ofthefiueth, 
theJine. EF is to 
the line C asthe wy . 
line ED,jis to the 
line H. And for- 
afmuche as the | ) at s 
dine D F containethia power the two lines E D and EF, and the line A B containeth in power the two 
lines C and H : therefore the fquares of the lines E F and E D areto the {quare of the line D F, as the 
{quares of the lines Cand H to the fquare of the line AB.And alternately, the {quares of the lines EE 
and ED,are to the fquares of the lines C and H, asthe fquare of the line D F is to the {quare of the line 
AB.But DF the diameter is (by the 14.0f thethirrenth) in powerdouble to A B thefide of the o&to- 
hedronin{cribed (by fuppofition) in the famefphere. Whereforethe fquares of the lines EE and E D, 
are double to the {quares of the lines C and: H.Aud therfore one {quare ofthe line EDis double to one 
{quare of the line H by the 12.0f the fifth. Wherfore E D the fide of the Icofahedron is in power duple 
to the line H,which is the leffe fegment. If therfore the power of the fideofan oétohedron be expref- 
fed by two rightlines ioyned together by an extreme and meane proportion : the fide of the Icofahe- 
dron contained in the fame fphere,fhalbe duple to the leffe fegment. _ 


/ The 17-Propofition... > 
If the fide of a dodecahedron, and the right line, of whome the faid fide is 
the leffefegment, be fo fet that they makea right angle: the right line 
ipbich-contatneth in power halfe the line fubtending the angle, is the fide 


ofan O&fobedron contained in the felfe fame fphere. 


a 


re i A 6D 
7 PE that A B be the fide of a Dodecahedron, and let the 
rightline of which that fide is the leffe fegment be A G name- 
ly which coupleth the oppofite fides ofthe Dodecahedron, by 
the 4.corollary of the 17,0f the thirtenth : and let thofé lines 
SK) be fb fet that they.make a right angle at the pointA.And draw 
ge ©" “the rightlineB G. And let the line D containein powerhalfe ` 
the line B G (by thefirft propofitiou added by Flsffas after the laite of the 
~ dixth): ‘Then I fay thatthe line Dis the fide of an O@tohedron contayned in 
«‘the{ame {phere . Forasmuche as the line A G maketh the greater fegment 
G C the fide of the cube contained in the fame {phere (by the fame 4.corol.- 
lary of the 17.0f the thirtenth ):and the fquares of the wholeline A G.and 
of the lefe fegment A B are triple to the fquare of the greater fegment GC, 
by the 4.ofthe thirteenth: Moreouer the diameter of the fphere, is in power 
stripleto. the fameline G C the fide of the cube(by the 15.0f the thirtenth: 
"P , 6 ee Wherefore 
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‘Wherfore theline B G is equalto the diameter. For it containethiin power the two lines AB and AG 
(by the47.of the firft,) and therefore it containeth in power the triple of the line GC . But the fide of 
the O&ohedron contained inthe fame {phere,is in power triple to halfe the diameter of the {phere by 
the r4.ofthethirtenth. And by fuppofition the line D containeth in power the halfe of the line BG. 
Wherefore the line D (containing in power the halfe of the fame diameter) is the fide of an o€tohe- 
dron, If therfore the fide of a Dodecahedron and the right line of whome the {aid fide is the leffe feg- 
ment,be fo fet that they make aright angle : the right line which containeth in power halfe the line 
fubtending the angle, is the fide of an OGtohedron contained in the felfe fame {phere: Which was re» 
quired to be proued. 


t i eo 


A Corollary. 


-~ Vato what right line the fide of the O@obedron is in power fefguialter onto 
the fame line the fide of the Dodecakedron infcribedin the fame fphere, is the 


vreater ‘fegment. „For the fide of the Dodecahedronis the greatet fegment of the fegment C G,vn> 


to which D the fide of the O&ohedron is in power fefquialeer, that is, ishalfe of the power of the line 
B G,which was triple ynto the line C G. 


The 18. Propofition. 


If the fide of a T etrabedron containe in power two right lines igyned to» 
gether by an extreme and meane proportion : the fide of an Icofabedron 
defcribed in the felfe fame Sphere, is in power fefquialter to the leffe 


right line. 


Then I fay, that ED the fideo 
the Icofahedron is in power 
fefquialter to theleffe line G B. 
Forafmuch as (by that which 
was demonttrated in the 15.0f 
this booke ) the fideED ‘s the 
reater fegment of the line E F 
which fubiendeth the angle of 
the Pentagen.Buras the whole 
line EF is to the greater feg- ~ 
ment ED, fois the fame ‘grea- 
terfegmnentto theleffe (by the 
30.of the fixth) : and by fuppo- : 
fition, A Gwas the whole line, ¥ igm 
and GB the greater fegment :’ Wherefore as E F is to E D, fo is AG to G B,by the fecond of the foure- 
tenth . And alternately, theline E Fis to the line A G, as the line E Dis to the line GB. And forafmuch 
as(by fuppofition) the line A B containeth in power the two lines AG and G B : therefore ( by the 48. 
ofthe a the angle A GB isa right angle . But the angle DE Fis a right angle, by that which was de- 
montftrated in the 15.0fthis booke. Wherefore the triangles A G B and F E D, are equiangle,by the 6. 


of the fixth. Wherefore their fides are proportionall: namely,as the line E Dis to the line GB, fo is the . 


line F D to the line A B, by the4.of the fixth . But by that which hath before bene demonftrated, F D 
is the diameter of the pists which containeth the Icofahedron : which diameter is in power fefqui- 
alter to AB the fide of the Tetrahedron in{cribed in the fame Sphere,by the 13.of the thirtenth. Wher- 
fore the line ED the fide of the Icofahedron,is in power fefquialter to G B the greater fegment orleffe 
line. If therefore the fide ofa Tetrahedron containe in power two right lines ioyned together by an ex- 
tremeand meane proportion : the fide of an Icofahedron defcribed in the felfe fame Sphere, is in pow- 
et fefquialter to the leffe right line. . 
The 
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“The fuperficies of a Cubeis.to the fsperficies. ofan Oéfohedron infcribed 
„in one and the felfe fame Spheve,in that proportion that the folides are. 


nace that AB C D.Ebea Cube, whofe fower diameters let be the lines AC,BC,DC, 
EC produced on ech fide. Let alfo the Oftohedron infcribed in the felfe fame 
Sphere be F G H K: whofe three diameters let be F H,G K,and ON. Then I fay, that 
j| the cube AB D is to the Odtohedron F-G Has the fuperficies of the cube is to the fuper- 
CX ficies of the O&tohedron . Drawe from thé centre ofthe cube to the bafe ABE D,a per- 
F pendicularline CR . And from the centre of the O&ohedron draw to the bafe GN H, a 
perpendicularline LL . And forafmuch as,thethree diameters of the cube'do-paffe by the centre C, 
therefore, by the 2.Corollary of the 15.of the thirtenth, there fhall be made of the cube fixe pyramids, 
as thys pyrartiis: A BDEC, equall to the whole cube . For there're in the cube‘fixe bafes, vypon which 
fall equall perpendiculars from the centre, by the Corollary ofthe Affumpt of the 16.0f the twelfth, for 
the bales are contained in equall circles of the Sphere . But in che O€tohedron the three diameters do 
make vpon the 8.bafes, 8. pyramids, hauing their toppes in the centre, by the 3.Corollary of the 14.0f 
the thirtenth . Now the bafes of the cube and of the OGtohedron are contained in equall circles of the 
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pendicular lines C Rand 1 L, fhall be equall, by the Corollary of the Atan af the geal gen. 
titude with the pyramids 


\ 


of Euclides Elementes after Flufas. Fol.430. 
the femidiameter of the Sphere. í om 


Vppofe that the OGohedron AE CD B be infcrib@din the Sphere ABCD : and let the 
Al cube infcribed in the fame Sphere be F G HIM : whofe diameter let be H 1, which is e- 
Jy quall to the diameter A C, by the 15.0f the thirtenth : let the halfe of the diameter be 
SRD po AE.ThenI fay, that the cube F GHIM is tothe Odtohedron AEC DB, as the fide 
Ki LAX M Gis tothe femidiameter A E . Forafmuch as the diameter A C isin power double to 
~ BK the fide ofthe Oftohedron (by the 14.0f the thirtenth ) and is in power sriplé to 
M G the fide of the cube ( by the 15.of the fame ) : therefore the fquare BK DL fhall be fefquialier to 
F M the {quare of the cube . From the line A E cut ofa third part A N, and fré the line M G cut of like- 
wife a third part G O, by the 9.0f the fixch . Now then the line EN thall be two third partes ofthe 
line A E, and fo alfo fhall the line M O be of the line MG. Wherefore the parallelipipedon fet vpon 
the bafeB K D Land hauing his altitude the line E A, is triple to the parallelipipedon fet vpon the fame 
_ bafe, and hauing hisaltitude the line AN, by the Corollary of the 31.0fthe eleuenth : burt itis alfo tri- 
ple to the pyramis A B K D L which is fet vpon the fame bafe,and is ynder the fame altitude (by the fe- 
cond Corollary of the 7.of the twelfth ). Wherefore the pyramis ABKD L is equall to the parallelipi+ 
pedon, which is fet vpon the bafe BKDL,and 
hathto his altitude the line AN. But vnto that pa- 
rallelipiped6,is double the parallelipipedon which 
is fet vppon the fame bafe BK DL, andhath 
to his altitude 2 line double to the line EN,by the 
Corollary of the 3 t.of the firit: and vnto the pyra- 
misis double the O&ohedron ABK LDC, by 
the 2.Corollary of the 14.0f the thirtenth. Where- 
fore the O@ohedron AB KD LC is equall to the 
parallelipipedon fet vpon the bafe BK LD, & ha- 
uing his altitude theline EN (by the 15. of the 
fifth). But the parallelipipedon fet vpon the bafe 
BK DL, which isfefquialrer to the bafe FM, and 
hauing to his altitude the line M O, which is two 
third partes of the fide of the cube M G, is equall 
to the cube F G: by the 2.part of the 34.0f the ele- 
uenth . ( For it Was before proued that the bafe 
BK DL isfefquialterto the bale FM) .Now then 
thefe two parallelipipedons,namelf,the paralleli- 
pipedon which is fet vp6 the bafe BK DL (which 
Js fefquialter to the bafe of che cube ) and hath to 
his altitude the line MO ( which is two third 
partes ofM G the fide of the cube) which paral- 
lelinipgdag is proued equall to the cube,.and the 
parallelipipedon fet vpon the fame bafe BKDL, 
and hauing his altitude the line EN ( which paral- 
lélipipedon is proued equall to the OGtohedron): 
thefe two parallelipipedons (1 fay) are the one to 
the other, as the altitude M O, 1s to thealtitude 
EN (by the Corollary of the 31.0fthe eleuenth). 
Wherefore alfo as the altitude M O, is to the alti- 
tude EN; fois thecube FG HIM, to the Oo- 
hedron A B KD LC, by the7.of the fifth . Butas 
theliné M'O is tothe line EN, fo isthe whole ; G : 
line MG to the whole line E A, by the 18.of the fifth . Wherefore as MG the fide of the cube,is to EA 
the femidiameter, fo is the line F G H IM to the O@ohedron AB K DLC infcribed in one & the felfe 
fame Sphere. If therefore a cube and an Octohedron be contained in one and the felfe fame Sphere. 
they {hall be in proportion the one to the other,as the fide of the cube is to the femidiameter of the 
Sphere : which was required to be demonttrated. 


A Corollary. 
=  Distinéély to notefie the powers of the fides of the fine folides by the poer 


of the diameter of the [phere. 


The fides of the tetrahedron and ofthe cube doo cut the ower ofthe diameter of the fphere in- 
to two fquares which are in proportion double the one to i other . The o€tohedron cutteth the 
7 TTrj. + power 


Conflruction, 


Leman fra- 
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power of the diameter into two equall fquares.The Icofahedroninto two fquares, whofe proportion 
is duple to the proportion ofaline diuided by an extreame and meane proportion, whofe leffe fegmét 
is the fide of the Icofahedron. And the dodecahedron into two {quares , whofe proportion is quadru- 
ple to the proportion of a line diuided MLT i a i 

by an extreame and meane proportion; ` ' ` Byg 

whofe leffe fegmenr is the fide ofthe X 

dodecahedron . For A D the diameter of 
the fphere,contayneth in power A B the 
fide of the tetrahedron, and B D the fide ` 
of the cube,which B D isin power halfe 
of the fide A B, The diameter alfo ofthe — 
{phere contayneth in power AC and C- 
D two equall fides of the oftohedron. 
But the diameter contayneth in power 
the whole line A E and the greater feg- À ! - 
ment thereof ED, which is the fide of A G D 

the Icofahedron,by the 15.0fthisbooke. - ‘ 
Wherfore their powers being in duple proportié of that in which the fides are, by the firft corollary of 
the 20.0f the fixth,haue their proportion duple to the pré portion ofan extreame & meane proportis. 
. Farther the diameter cétayneth in power the whole line A F,and his lee fegment F D,which is the 
fide of the dodecahedron,by the fame 15.0f this booke ~ Wherefore the whole hauing to the lefe, a 
double proportion of that which the extreame hath to the meane, namely, of the whole to the greater 
fegment,by the 10. diffinition of the fifth , irfolloweth that the proportion of the power is double to 
the doubled proportion of the fides, by the fame firft corollary of the 20.of the fixth: that is,is quadru- 
ple to the proportion of the extreame and of the meane, by the diffnition of thefixth. 


An aduertifinent added by Flufas. 


By this meanes therefore, the diameter of a [phere being geuen , there hall be ge- 
uen the fide of euery one of the bodies infcribed. And forafmuch as three of thofe bo- 
dies haue their fides commenfurable in power onely, and notin length,vnto the dia- 
meter geuen ( for their powers are in the proportion of a {quare number to a number 
not {quare : wherefore they haue not the proportion of a fquare numbertoa fquare 
number, by the corollary of the 25. of the eight : wherefore alfo their fides areincom- 
menfarabein length by the 9.of the tenth ) : therefore itis fufficient to compare the 
powers and not the lengths of thofe fides the one to the other: which powers are con- 
tained in the power of the diameter:namely,from the power of the diameter,let there 
ble taken away the power of the cube,and thére fhall remayne the power of the Tetra- 
hedron:and taking away the power of the Tetrahedron,there remayneth the power of 
the cube : and taking away from the power of the diameter halfe the power thereof, 
there fhall be left the power of the fide of the o@ohedron. But forafmuch as the fides of 
the dodecahedron and of the Icofahedron are proued to be irrationall { forthe fide of 
the Icofahedronis aieffeline, by the 16.0f the thirtenth:and the fide of the dodecahe- 
dron is a refiduall line, by the 17.0f the fame) : therfore thofe fides are vnto the diame- 
ter which isa rationall line {et,incommenfurable both in length and in power, Where- 
fore their comparifon can not be diffined or defcribed by any proportion exprefied by 
numbers, by the 8.ofthetenth : neither can they be compared the one tothe other: 
for irrational lines of diuers kindes are incoméfurable the one to the other: for if they 
thould be commenfurable,they fhould be of one and the felfe fame kinde,by the 103, 
and 1o5.ofthe tenth,which is impoffible , Wherefore we feking to compare them to 
the power of the diameter,thought they could not be more aptly expreffed, then by 
fuch proportions,which cutte that rationall power of the diameter according to their 
fides:namely,diuiding the power of the diameter by lines which haue that proportid, 
that the greater fegment hath to the leffe,to put the leffe fegment to be the fide of the 
Icofahedron: & deuiding the fayd power of the diameter bytines hauing the propor- 
tion of the whole to the jeffe fegment,to expreffe the fide of the dodecahedron by the 
lefle fegment:which thing may well be done betwene magnitudes incommenfurable. 


J The ende of the fourtenth Booke 
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r i, Euclides Elemeéntes, 0 

His fuċtenth arid laft bóoke of Euclide, or ratherthë: 
fecond boke of Appollozins or Hypficles, teacheth the in- 
\ {cription and circumfcriptiő of the fiueregular bodies- 
one within and about an other:a thing yndoutedly ple- 

./| fantand dele@able in minde to contemplate, and alfo 
NE ag profitable and neceflary inact to pra@ufe, For without 
Vm ae practife in act,it is very hard to fe and conceiue the con- 

ae y {truGions ad demonttrations of the propofitions of 
Vie “Sa this booke,vnles a man haue a very depe, fharpe,& fine 
if a7 Sak \\ imagination, Wherfore I would wih the diligent ftudét 
é 2%, Pin this booke,(to make the ftudy thereof more pleafant 
W -ynto him ) to haue prefently before his eyes,the bodyes 
formed & framed: of pafted paper (as I taught after the 
~ diffinitions of the eleuenth booke.) Andthen to drawe 
‘and defcribe the lines and diuifions, and {uperficieces ,according to the conftru@ions 
of the propofitions.In which defcriptions ifhe be wary and diligent, he fhall findeall 
things in thefe {clide matters,as clere and as manifeft vnto the eye, as were things be~ 
fore taught only in plaine or fuperficial figures. And although I haue beforein the 
twelfth boke admonifhed the reader hereof, yet bicaufe in this boke chiefly that thing 
= ple I thought it fhould not be irkefome vnto him, againe to be putin minde 
thereof. . ae ' 

' Farther.thisis to be noted, that in the Greke exemplars are found in this t5.booke 
only 5.propofitions,which 5,are alfo only touched and fet forthe by Hypficles ; ynto 
which Campane addeth 8.and fo maketh vp thenumber of 13. Campane vndoubted- 
ly although he were very well lerned,and that generally in all kinds of learning, yet af- 
{uredly being brought vp in a time ofradenes, when all good letters were darkned, & 
barberoufnes had ouerthrowne and ouerwhelmed the whole world, he was vtterly 
rude and ignorant in the Greke tongue, fothat.certenly he neuer redde Euclide inthe 
Greke;nor.(of like) tranflated.out of the Greke: but had it tranflated out of the Ara- 
bike tonge. The Arabians were men of great ftudy, and induftry, and commonly great 
Philofophers, notablePhifitions, andin mathematicall Artes moftexpert, fo that all 
kinds of good learning flonrithed and raigned amongft them in a manner only.. Thefe 
men tuinied whatloeuer good author was in the Greke tonge (of what Art and know- 
ledge foeuerit were Jinto the Arabike tonge. And fré thence were many of thé turned 
into the Latine,and by that meanes many Greeke authors came to the handesof the 

„Latines andnot from the firft fountaine the Greke tonge, wherin they were firft writ- 
ten.Asappeareth by many words of the Arabike tonge yet remaining in fuch bokes:as 
are Cenith nadir ,belmuayn helauariphe,and infinitefuche other. Which Arabians alfoin | 
tranflating fuch Greke workes,were accuftomed to adde,as they thought good, & for 
the fuller vnderftanding of the author,many things:as is to be fene in diners authors, 
as namely ,in T beodofins de Sphera,where you fee in the olde tranflation (which was vn- 
doubtedly out of the Arabike) many-propofitions,almoft euery third or fourth leafe. © 

Some fuch copye of Euclide moit likely, did Campanus follow, wherein he founde thofe 
propofitios, which he hath more & aboue thofe which are found in the Greke fet out 

by Hypficles:and that not only in this 15.boke,but alfo in the 14.boke,wherin alfo ye 
finde many propofitions more thé are founde in the Greeke, fet out alfo by Hypficles. 

Likewife in the bookes before, ye fhalt finde many propofitions added, and manye in- 
uerted,and fet out of order farre otherwife, then they are placed in the Greeke exam- 
plars. Flafas alfo a diligent reltorer of Euclide, amanalfo which hath well deferued of 
the whole Art of Geometric, hath added moreouer in this booke(as alfo in the former 
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14.boke he added 8.propofitiés)9.propofitiés of his owne, touching the infcription, 
‘and circumfeription of thefe bodies, very fingular vndoubtedly,and wittye. All which, 
for that nothing fhould want to the defirous louer of knowledge, haue faithfully with 
no {mall paines turned. And whereas F/affas in the beginning of the eleuenth booke, 
namely,in the end of the diffinitions there fet,putteth rwo diffinitions, of the inferip- 
tion and circum{cription of folides or corporall figures, within or about the one the 
other, which certainely are not to be reie@ted:yet for that vntill this prefent 15. boke, 

_ thereis no mention made of the infcription or circum{cription of thefe bodyes ,.1 
thoughtit not fo conuenient there to place them, but to referre thé to the beginning 
ofthis 15.booke:where they arein maner of neceffitie required to the elucidation of 

~ the Propofitions anddemenftrations of the fame. The-diffinitions arethefe. - 


|. Diffinition.x. 


sA folide figure, is then Jatd to be infcribed in a folide figure, when the an= 
gles of the figure infcribed touche together at onetime, either the angles of 


‘the figure corcum/cribed or the juperficieces or the ides. 


moe edt Diffinition.2. 


t 


A folide figure is then faidto be circumfcribed about a Jolide figure: when 
together at one time either the angles or the fuper ficieces or the fades of the 
figure circumfcribed,touch the angles of the figure infcribed. 


> y N the fourth bookein the diffinitions of the infcription or circum{cription of playne 
4) rectiline figures one with in or about an other, was required thacall the angles of the 
à i I figure infcribed,fhould atone time touch ali the fides of the figure circumscribed: but 
‘a CZ in the fue regular folides (to whome chefely thefe two diffinitions pertaine) for that 
(Send. 2 GN the nomber of theirangles,fuperficieces ,8& fides are not equal,one compared to an o- 
2 Bee therzitis not of neceflitie,thatall the angles of the folide i{cribed {hould together ar 
one timé touch either all the angles,er all the {uperficieces,or all the fides of the folide circum{eribed: 
‘buvit is fufficient,that thofeangles of the infcribed folide which touch,doe at onetime together eche 
touch fome one angle of the figure circum {cribed,or fome one bafe,or fome one fide fo that ifthe an- 
gles of theinfcribed figure do ar one time touche the angles of the figure circum{cribed,none of them 
‘may at the fame time touche either the bafes or che fides of the fame circumf{cribed figure : and fo if 
they touch the bafessthey may touche neither angles nor fides : and likewife if they touche the fides, 
they may touch néitherangles norbafes. And although fometimes all the angles of the figure inferi- 
ed can-nottouch eitherthe angles,or the bafes, or the fides of the figure circumcribed, by 

i reafon the nomber of the angles,bafesor fides ofthe {aid figure circum {cri- zi 

bed, wanteth of thenomber of the angles of the figure infcribed 
yet fhall thofe angles of the infcribed figure which 
rouch,fo touch,that the void places left hetwene 
the infcribed andcircumferibed figures fhal 
‘on every fide be equal and like. Asye 
e apay afterwarde in this fiftenth 
„booke moft plainely 
perceine. , 


i 
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|| V ppofe. that the 
cube genen be AB- N 
GDEFGH. In“ ; 
g )| the fame cube itis 
HENI required to in- 
XS fcribe a Tetrahe - 
\ dron . Drawethefe 
Jr) right lines AC, 
CE, AE, AH, 
EH, HC. Now it is manifeft, that the trian. D 
gles AEC, AHE, AHC, and C HE, aree- 
guilater, for their fides are the diameters of 
equali {quares. Wherfore AEC Hisa trilater 7 
equilater pyramis,or T etrahedron,cy it is in- Ar ae 
feribed in the cube gent( by the first definition of this booke):which was required to be done. 


The 2.Probleme. 


q T he 2. Propofition. 
In a trilater equilater Pyramis geuen to defcribe an O&fohedron. 


all ppofe that the trilater equi- 
later oh ed geut be A BC- 
D, whofe fides let be diuided 
into two equall partes in the 
pointes E,Z,1,K,L,T And draw thefer2. 
right linesEZ,Z1,1E,KL,LT,TX, 
EK,KZ,ZL,L1,1T,andT EWhich 
12. right lines are, by the 4.of the firft, e» 
quall. For they fubtend equall plaine an- 
gles of the bafes of the pyramis, and thofe 
equall angles are contained under equall 
fides, namely, under the halfes of the fides 
of the'pyramis . Wherefore the triangles 
TKL; TLI, TIE,T EK; ZK L, 
ZLI,ZIE,ZEK,are equilater : and 
they limitate;and containe the folideT K- 
LEZI. Whereforethe folideT KLE Zlisan 
elenenth And the angles of the fame O€tohedron do touch the fides of the pyramis A BCD 
in the pointes E,Z,1,T KL . Wherefore the octohedron is in{cribed in the pyramis (by the 
x definition of this booke ) . Wherefore in the trilater equilater pyramis genen, is inferibed 
an Otfohedron : which was required tobedone. = rm r, 


» %& A Corollary addedby Flafas. 


Hereby it is manifeft, that a pyramis is cut into two equall partes by enery 
Head A a one 


Ottohedvon :bythe 23. definition of the 


t mhis propo- 
fiou asalfa iñ 
all the other 
Sollowing by the 
name ofa E- 
ranis Guder- 
frand a tetras 
hedronzasf 
hase befora 
admonished: 
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DE 


, nenth, for the lines i P and P L are pa- 


halfe fides of the cube which containe 
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one of the three equal fquares; which dinide$.OGobedron into two equall partes 
and perpendicularly . For the three diameters of thofe fquares do in the centre cut the one the 
other into two equall partes and perpendicularly, by the. third ‘Corollary of the.r4s of the thirtenth, 


. Which {quares, as for exainple the {quare EK LI, do diuide in funder the pyramids and the prifmes, 
' namely, the pyramis KL TD and the prifme KLTEIA from the pyramis EKZB,and the prifme 
_ EKZILG, which pyramids are equall the one to the other and foalfo are the prifmes equall the one.. 


to the other : by the 3.of the twelfth . Andin like fort do the reft of the {quares, namely, K ZIT and 


ZLTE: which {quares, by the fecond Corollary of the 14.0f the thirtenth, do diuide the O&ohedron 
into two equall partes. Pi l : á ‘ 


q T'he 3. Propofition. . TP 7 Ee 


KL,KM,KO,NI,NLNM,@N 0. 
And now forafmuch asthe angle 1P L 
isa right angle ( by the ro. of the ele- 


vallels to the linesR Aand AB). And 
the right line IL {ubtendeth the right 
angle I P L, namely, it fubtendeth the 


the right angle IP L, and likewife the 
right line IM. [ubtendeth the angle 
1 QM whichis equall tothe fame.an- 
gle IP L, and is contained under right ' m Vind e a 
lines equal to the right lines which containe the angle 1 P L. Wherefore the right lineI M 
is equall tothe right line I L ( by the g.of the first ).. And by the fame reafon maywe proue, 
that euery one of the right lines cM 0,0 L,K I,K L,K M;KO;N1I,N L,N M,and NO, 
which [ubtend angles equall to the felfe fame angle I P_L,and are cotained under fides equall 
tothe fides which containe the angle LPL, are equall to theright line IL. Wherefore the 
triangles K-L1;K.L.0,K M1,KM0,and NLI,NLO,N MI,N M0; are equilater 
and equall: and they containe the folide K:LO N M Wherefore 1K LO N Misan Odlo- 
Wedron, by thé 23:defenition of the elenenth And forafmuch as the angle thereof do alto- 
gether in the pointes I,K, L, O, N, M, touch the: bafes. of the cube which. containeth 
it, it followeth that the Ođohedron is infcribed in the cube ( by the firft definition of 
this booke) Wherefore in the cubegewen;is defcribed an Octohedron : which was required 
zo be done. À | . . 
wer nas pene ba Me (gwd wat Ge Gaels aii. T a 
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Hereby itis manifeft, that right linesioyning together: the centres of the 


-= oppofite bafes of the cube do cut the one the other ito tivo equall parts ands 
perpendicularly, in the centre of the cube, orm. the centre: of the Sphere ` 


which containeth the cube, 


For forafmuch as theright lines L'M and Tô which knit together the ‘centres of the . 
oppofite bafes of the cube, do alfo knit together the oppofite angles of the octohedron in{cri- . 
bed in the cube, it followeth (by the 3 Corollary of the 14.0f the thirtenth ) that-thofe lines 


LM andio, do cut the one the other into twoeguall partes ina point . But the diameters of 


the cube do alfo cut the one the other into two equall partes, by the 39 of the eleuenth . Wher- . 


forethat poiit fhall be the centre of the {phere which containeth the cube For making that 


point the centre, and the pace (ome one of the fenndiameters, defcribe a (phere, and it fhalt: 


paffe by the angles of the cube : and likewife making the fame point the centre, and the [pace 
halfe of theline L M, defcribe a fphere; and itfhall alfo pafe by the angles of the Octobearon. 


q The 4. Propofition ~ AP Probleme... .. 


-In an O&obedron genen,to defcribe a.Cube.. 


J y | thereof be A B G D'E;and Z BG DE. Andtake the centres. of the.triangles 


X 


of the pyramis A B G D E; that is, take the centres of the circles which containe. 


centres let there be drawen parallel lines to the: fides of the + 
[quare BG D E : which parallel right lineslet be (MTN, ° 
NLX,XK0O,G 01M. And forafmuch as thofeparallel... 
right lines do ( by the 2. of the fixth ) cut the equall right 
lines AB,AG,A Dand AE, proportionally, therfore they 
concurre inthe pointes tM, N,X,0 ‘Wherefore the right > 
lines (MN, NX,X O, and O.M,which fubtend equallan- 
gles fet at the point A e> contained under equall right lines, P 
areequall ( by the g.of the firft ). And moreouer, feing that 
they are parallels unto the lines BG, G D, D E,E B;which .. 
make a fauare, therefore MN XO is alfoafquare, bythe. 
10.0f the clenenth. Wherefore alfoz by the 15.0f the fame,the >= 
[qiare MIX O is paralleltothe[quare BG DE . Forall. | 
the xight lines touch the one the other in the pointes of their g | 
fettions: From the centresT,1,K,L, drawe theferight lines 
TLIK,KL,LT . And drawe the richt linc AIC. And 
forafrzuch as Iis the centré of the equilater triangle ABE, ` 
therefore the right line AT being extended, cutteth theright 
line B E into two equallpartes (by the Corollary of the 12.0f 
the thirtenth ) . And fora{much as M Oisaparalldto BE, - 7 
therefore. the triangle ATO is like to the wholetriangle. ` ng 
ACE (by the Corollary of the 2.0f the fixth). Andtheright: t © vas o’, | 
line M O is dinided into two equal partes in the point I (by the 4.of the fixth).. And by the 
fame reafon may we proue, that the right lines MN, N X3 XO, arediuided into two equall 
| partes 


ESKE] bofe triangles : and let thofe centres be the pointes T; IK; L>. And by thofe 
See, <n ls 


Os V ppofe that the oétohedvon'cenen be ABG DE Z. And let the two pyramids | 
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partes in the pointes T,.L,K. Wherefore allo againe, the bafesT IJ K,K L, LT which fub- 
tend the angles fet at the pointes M,0,X,N,which anglesareright angles, and are contained 
vader eqnall fides thofe bafes;1 fay,are equall-. Andforafinchas TIM isan Tfofteles tri- 
` angle, thereforethe angles fet atthe bafe namely the angles MT Land MIT are equal 
(by the 5.of the firft).. But the angle M is aright angle : wherefore eche of the angles MIT 
and MT I, isthe halfe of right angle . And by the fame reafon the angles OIK & OK 1, 
are equall .Whereforeithe angle remayning, namely, T IK,” * = ‘ 
is aright angle (bythe 13 -of thefirst )s Eor the right lines i 
T Land LK are fet upon the line M O`. And bythefamerea- 
fon may the rest of the angles, namely, IK L,KLT,LE I; 
be proued right.angles, and they are in one and the felf fame 
plaine fuperficies;namely,M NX 0 (bythe 7 .of the elenéth).. 
Wherefore the right lines which ioyne together the centres of... 
the plainefuperptialltriangles which make thefolide angle B 
A,do makethe [quare IT K L. And by thefamerealon may | 
be prowed, that the plaine {uperficiall triangles of the refi. of 
the fiue folide angles of the Octohedron fet at the pointes B, 
G,Z,D,E, do in the centres of their bafes receaue {quares, 
Sothat there are in number fixe fquares, for ewery Octohe- - 
dron hath fixe folide angles : and thofe {quares are equall: g 
Sor their fides do containe equall angles of inclinations con-..\\ 
tained under equali fides, namely, under thofe fides which 
ave drawen froimthe centre to the fide of the equall triangles >x) 
AM asd (by thes: Corollary ofthe.r8 ofthe thirtenth ) .. Wherefore” 
IT KORPS- isavube ( bythe:z1. definition of the ele- 
úenth ) and hath-his.angles inthe centres of the bafes ofthe 
Octohedron, and therefore is infcribed init, ( by the firf de- g, lk ev 
nition of this booke ) .Whereforéin an Octohedron genen a A ui 
i #s defirioed acube : which was required to be done. += 


<. The s.Propofition, The s. Probleme. 
.  In-anTeofabedron geuen,to defcribe a Dodecahedron. 


ko 


' Ake ani cofabedron. yone of whofe folide angles let be Ż . Now forafmach as 


Contractions “WA (bythofe thinges which haue bene prowed in the 16 of the thirtenth the ba- 
Í rx fes of the triangles which contayne the angle of the Icofahedron doo make a 
LEN pentagon infcribed in a circle , let that pentagon be ABG DE, which is 

OATES made of the fine bales of the triangles , whofe playne fuperficiall angles re- 

mayning make the folide angle genen snamely, Z. And take the centres of the circles which 

contayne the forefaid triangles which centers let be the poyntes I oT ,K,M,L:and draw thefe 

Demonfira- right lines kT ,T K,K M,M L,L 1. Now then a perpendicular line drawne from the poynt 


jone Z to the playne fuperficies of the pentagon AB G D E, fhallfallvpen the centre of the circle 
Š which Aa h Dai s B Cp E (by thofe “i which haue bene prowed in the 
felfe fame 16 0f the thirtenth) Moreouer perpendscular lines drawne from the centre to 

the fides of the pentagon AB G DE fballin the poyntes C,N, O where they fall cut the right 

lines A B,B G,G D into two equall partes(by the 3.of the third). Draw theft right lines CN 

dnd N O:And forafmuch as theangles G BN and N GO are equall,and are contained vn- 
der equall fides therefore the bafe N isequall to the bafe NO (by the 4.of the firft). a 
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ouer perpendicular lines drawne from the poynt Z tothe bafes of the pentagon ABG DE, 
(hall likewife cutte the bafes into two equall partes( by the 3 .of the third) . For the perpendi- 
culars paffe by the centre ( by the corollary l TA 
of the 12.of the thirtéth):-Wherfore thofè } 
perpendicular lines fhallfal vpo the points | 
C,N, 0 . And now foralmuch as the right 
linesZ1,1C are equall tothe right lines 
ZT,TN, cy alfo to the right lines ZK,KO 
(by reafon of the likenes of the equall tri- 
angles): therefore the line IT is a parallell 
to the line C N, and fo alfo is the lineT K 
to the line NO (by the 2.0f the fixt) Wher- 
fore the angles IT K,andC NO areequal 
(by the 11.0f the elenenth). Agayne foraf- 
much as the triangles CBN, and NGO 
are Ifofcels triangles , therefore the angles 
, BCN and BNC are equall ( by the 5. 
of the firft ) . And by the fame reafon the 
angles G N O,andG O N are equall . And morcouer the angles BCN and B NC ave equall 
totheanelesGNO,and GON, for that the triangles CB Nand NGO are equall and 
like . But the three angles B NC,C N 0,0 NG, are equali to two right angles (by the 13. of 
the firt) for that upon the right line B G are fet the right lines C N & O N.And the three 
angles of the triangle C B N , namely, the angles BNC,B C N_or G NO (for the angle G- 
NO is equall tothe angle BC Nas it hath bene proued ) and NB C are alfo equall to two 
right angles (by the 32.0f the firft).Wherefore taking away the angles BNC & GIO, the 
angle remayning namely, C N O is equall to the angle remayning namely, to C B N. Wher- 
fore alfa the angle IT K (which is proned to be equall to the angle G N O)is equall to the an- 
gle CBN Wherefore IT K isthe angle of a pentagon . And dy the fame reafon may be pró- 
ned that the rest of the angles,namely the anglesT I L,ILM,LMK,M KT , ave equali to 
the reft of the angles namely toB AE,AED,EDG,;D G B Wherefore IT K M Lis an e- 
quilater and equiangle pentagon (by the 4. of the first) For the equall bafes of the pentagon 
IT KM L doo f{ubtend equall angles fet at the point Z,and comprehended under equali 
fides. Moreouer it is manifest that the pentagon IT K M Lis inone and the feife fame 
playne fuperficies . For foralmuch as the angles ON Cand NCP arein one and the felfe 
fame playne [uperfictes,namely in the fuperficies A B G D E: But vnto the fame playne fuper- 
ficies the playne {uperficieces of the angles K T Land T I L are parallels (by the 15.of the ele~ 
nenth ). And the triangles KT landT IL concurre : wherefore they arein one and the 
felfe [ame playne {uperficies(by the corollary of the 16 .of the eleueth). And by the fame reafo 
fo may we prone that the triangles ILM, LM K,M KT are in the felfe fame playze fuper- 
_ficies wherein are the triangles KT Land TIL. Wherefore the pentagon IT K M Lisin 
one and the felfe fame playne {uperficies. Wherefore the folide angle of the Icofahedron,name 
ly the folide angle at the poynt Z fubtendeth an equilater and equiangle pentagon plaine fu- 
perficies , which pentagon hath his plaine fuperficiall angles in the centres of the triangles 
which make the folide angle Z. And in like fort may we proue that the other elenen folide 
angles of the Icofahedron , eche of which elenen {olide angles are equall and like to the folide 
angle Z (by the 16.0f the thirtenth) are fubtended unto pentagons equall, and like , and in 
like fort fet to the pentagon IT K M L.And forafmuch as in thofe petagons the right lines, 
which ioyne together the centers of the bafes,are common fides , it followeth that thofe rz. 
pentagons include a folide which folide is therefore a dodecahedron (by the 24. diffinition of 
the eleuenth):and is by the pirft diffinition of this booke,de{cribed in the Icofahedron , fiue 
VV v4. fides 
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fides whereof are fet upon the pentagon ABG D E . Wherefore in an Icofahedron gesen is 
inftribed a dodecahedron:which wasrequired to be done. i 


Anannotation of Hypjicles. 


This is to be noted,that if a man fhould demaund how many fides an Icofahedron hath, 
wemay thus anfwere: It is manifeft that an Icofahedron is contayned under 20. triangles, 
and that euery triangle conjifteth of three right lines. Now then multiply the 20. trian- 
gles into the fides of one of the triangles and fo {hall there be produced 60. the halfe of which 
is 30 And fo many fides hath an Icofahedron. And in like fort in a dodecahedron , foraf- 
much as 12. pentagons make a dodecahedron ard euery pentagon contayneth 5. right lines, ` 
multiply 5 into 12.and there fhall be produced 60:the halfe of which is 30 . And fo many are 
the fides of a dodecahedron. And the reafon why we take the halfe, is,for that exery fide whe- 
ther it be of a triangle or of a pentagon, or of a [quare asin a cube,is taken twife . And by the 
fame reafon may you finde out how many fides ‘are in a cube, and in apyrmis, andin an 
octohedron. j ae i : 

But now agayneif ye will finde ont the number of the angles of enery one of the folide 
Sfigures,when ye hane done the fame multiplication that ye did before, dimde the fame fides, 
by the number of the plaine Juperficieces which comprehend one of the angles of the folides 
As for example forafmuch as 5. triangles contayne the folide angle of an Icofahedvon,diuide 
60.by sand there will come forth 12.and [o many folide angles hath an Icofahedron . In a 
dodecahedron forafmuch as three pentagons comprehend an angle dinide 60.by 3 and there 
will come forth 20 : and fo many are the angles of a dodecahedron . And by the farae veafon 
may you finde out how many angles are in eche of the reft of the folide figures. 
fit be required to be knowne, how one of the plaines of any of the fiue folides being ge- 
nen,there may be found out the inclination of the [ayd plaines the oneto the other, which con 
tayne eche of the [olides. This (as fayth Indorus our greate master ) is found ont afier this 
maner It is manifest that ina cube , the plaines which contayne it , doo cnt the one the other 
by aright angle. Bat in a Tetrahedron, one of the triangles being geuen , let the endes of one 
of the fides of the fayd triangle be the centers and letthe {pace be the perpendicular line 
drawne frons the toppe of the triangle to the bafe, and defcribe circumferences of a circle, 
whith fhallcutte the one the other: and from the iter fection to the centers draw right lines, 
which fhall containe theinclination of the plaines cotayning the T. etrahedron.In an Otoke- 
drin take one of the fides of the triangle thereof,and upon it defcribe a {quare,and draw the 
diagonall line;and making the céntres,the endes of the diagonal line, aud the [pace likewife 
the perpendicular line drawne from the toppe of the triangle to the bafe , defcribe circumfe- 
rences : aiid agayne from the common fettion to the centres draw right lines; and they 
foal contayne the inclination fought for. In an Icofahedron,upon the fide of one of the tri- 
“angles thereof deftribe a pentagon, and draw the linewhich fubtendeth one of the angles of 
the [iyd pentagon,and making the centres the endes of that line , and the {pace the perpendi- 
cular line of the triangle , de{cribe circumferences: and draw from the common inter{ection 
of the circumferences vato the centresright lines - and they fhall contayne likewife the incli- 
nation of the plaines of the icofahedron. In a dodecahedron,take one of the pentagons , and 
draw likewife the line which [ubtendeth one of the angles of the pentagon , and making the 
“centres the endes of that line,and the {pace , the perpendicular line drawne from the fection 
‘ato two equall partes of that line to the fide of the pentagon , which is parallel unto it , de- 
feribe circunferences:and from the point of the inter fection of the circumferences draw vn- 
tothe centres richt lenes:and they fhall alfo containe the inclination of the plaines of the do- 
decihedron T hus did this mofi fingular learned man reafon , thinking the demonftration 
in enery one of thensto be plaine and clare, But to make the demonjtration of G je 
cet e ; 
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fest Uthinkit good to declareiand make open his wordes,and firft in a Tetrahedron, - 
-` Suppofe that there bea Pyramis or Tetrahedrd ABCD. . me i 
cotained under 4.equilater triangles: ¢> let the toppe ther.” E Cae 
of be the point D.And( bythe t0.0f the firft)dinide the fide Mie 
AD into two equall partsin the point E: cy draw the lines: . 
BE and EC And forafmuchas AD. Band ADC aree-.... 
gquilater triangles , and thelive A D is cinided.intotwoe~ 
guall partes, sherefore the lines B E and E C fall perpendi- ~ 
cularlyupon the line A Diby the 8 of the firft. Now fay: x 
that the angle, BEC is an acute angle. For forafneuch as . 
the line AC is double to the line A E (for by construction 
the line A.D, which is equal to the line AG, is dinidedinto. >. i a at 
two egwali, partes in the point E ) : therefore the fauare of the line A Gis quadruple to thé 
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[guare of the line A E(by the corollary of the 20.0f the fixt.) . But the [quare of the line AC: 
is egwall to the fquares of the lines A E and E C( by the 47 .of the firit) :and the{quare of the. 


line AC is tothe [quare of the line G-E (fefquitertia) as 4.to 3: (forthe fquare of the. line’ 


A Cis proved quadruple to the [quare of the line A E Y: wherefore the [quare of the line B C 


(which is equall to the {quare of the line A C) is leffethen the fquares of the two perpendicu-" 


lars B E c7 E C(for it is unto them in jubfefquialter proportio,namely,as 4.t0 6.0r 2.40 3.)° 
Wherefore( by she 13.0f the fecond )the angleB EC isan acute angle.Now forafmuch as the: 


line A D is the common inter({ection of the two plaines ABD, and A D.C, andin either of 


which containe an acute angle. BE C; therefore( by the 5.diffinition of the elenenth’):the ana 
gle BE Cis theinchnation of the plaines andit is geuen: For the line B C,whichis the fide 
of the triangle, being geuen, and any one of the lines B Eor ÈC, which is the perpendicular 
of the equilater triangle being alfo geaen: make the centres the poyntes B and C; that is; the 
cades of one of the fides,and the {pace the perpendicular of the triangle,and defcribe circum- 
Serences,and ihey-fhall cutte the one the other in the poynt: E. And from the poynt'E draw to. 


thofe plates to one point of the common fection are drawne perpendicular lines BE and E C ` 


the centves B and C right lines,and they fhall.containetheinclination of the plaines: and . 
thisisit which Ifiderus before fayd . And now that making the centres thepoyts Band C`. 


and the {pace the perpendicular of the triangle , the circles defcribed fhail cutie the one the 
other it 1s manifefl, for either of the lines BE and EC is greater then halfe of the lineB C, 
Noi ifthe centers were the poynts Band C,and the fpacethe halfe of the line B C3the circles 
defcribed jhailtouch the one the other Butif. the {pace be lefe then the halfe,they fhal neither 
touch nor cat the one the other: but if it be greater, they fhallumdoubtedly cut. > 
Againe fuppofe that upon the [quare ABCD be fet a pyramis; hauing his altitudethe 
poynt E,and let the triangles which containe it,be. ou. Anati a 
equilater:wherfore the pyramis ABC D E fhalbë sè> T VRG 
the halfe of the octohedron (by the 2 corollary of 
the 14.0f the thirtenth.) Deuzde by the roof the 
frf) onefideof one of the triangles, namely; the. 
line AE into two equal partes in the poynt Fzands sà) 
draw the lines B F and D F : wherefore the lines > 
BF and DF are equal and fal perpendicularly . 
upon the line AE (by the 4.and 8 of the firt.) ©» 
Lhe Lay thas the angle B E Ds isan obtufeans 
gle-For.draw the line B D And forafmúch as AC » 
4s a[quaré, andthe diameter is B D:therefore the 
fqvare of the line BD is doubleto the [quare of the b hom ined a> <) arom 
line D A )by the 47 ofthe frf) But the square of the line DAisto the: fauave of the line 
m— © $ VV uy. DF 


K 
t 


The reahrof 
thisyou hell. 
mofi plaizely 

fee in that 


which is ad- 
_ ded out of 
~ Froclus after 


the22 propo- 
fition of the 


yo ` firfi bookes 


A Thefifienth Boske P 


_ D F,asgisto 3.) aswas in the former proued.) Wherefore the [quare of the line D Bisto 
the [quare of the line F Das 8.is to 2.( namely as 2.to1:and g.to 3 added together) but the 
line D F is equal to the line F B..Wherefore the [quare of the line D-B,is greater then the 

Squares of the lines D F and F B (for it is tothem,as 8.is to 6.) Wherfore the angle B F D, 
is an obtufe angle (by the 12.0f the fecond.) And forafimuche as the line A E is the common 
fection of the two plaines A B E and A D E cutting the one the other,and in either of thofe 
plaines to a poynt in the common fection are drawne perpendicular lines,B F and D F,con- 
taining an obtufe angle B F D:wherfore the angle B F D (contained of the right lines B F 
and D F )is the angle of the inclination of the plaines AB E and AD E. If therefore the 
angle B F D be geuen,the faide inclination alfo is geuen. For forafmuch as the triangle of 
the Octohedron is geuen,and one of the fides of the O Lohedronis the line A D, and upon it 
és defcvibed the Jquare A.C,and B-D the diameter of that fe quare being geuen, and the lines 
BF and F D are the perpendiculars of that triangle : wherefore alfo the angle B F Dis ge- 
uen Now then if upon the fide of the triangle be defcribed a {quare:as the [quare AC, and 
the diameter B D be drawne, if alfo making the centres the poyntes B and Dard the fpace,: 
the faid perpendicular of the triangle,we defcribe circles, they fhall cut the one the other in 
the poynt F:And the right lines which are drawne from the centres to the poynt F fhal con- 
taine that inclination, which is comprehended under the angle B F D, which is the angle of 
the inclination of thofeplaines. Andit ismanifeft that either of the lines B F and F D,is 
greater then the halfe of the line. For for that,by the demonstration, it was proued that the 

Square of the line B D is to the [quare of the line F D,as 8.15 to 3 therfore the {quare of half 
the line:B Dis tothe [quare of the line E D,as2.is to thre (for the {quare of halfe the line- 
B Dis the fourth part of the [quare of the whole line BD by the 4.of the fecond) Wherefore 
either of the lines B F and F D,is greater then the lineB D : wherfore the circles which are 
defcribed by thofe lines B F and F D „and haning thèir centres the poynts B and D fhall cut 
the one thé other. And thus much touching theočtohedron. is pal Y 

As touching the Icofa hedron ; h h an equilater wig 3 n 
petagon ABCDE; cy vpon it let there be feta pyra- : 

mis hauing his toppe the poynt Fz.and let thetrian- «| we 

gles which cotaine it, be equilater.Now thé the pyra ~ 
mis ABCDE F, fhal be a part of the Icofahedrõ:Ler” - 

F C one fide of one of the triangles be deuided into 
two equal partes in the poynt G.And draw the lines 
BG & GD which fhal be equal & fal perpedicular- gl 
Ly upon the line FC (as itis eafie to fe by the demo. `N 

` ferati of the former). T he Lfay that $ angle BGD > °° > 
isan obtufe angle : which thing is manifest. For tii 

drawing the line B D it foall fubtend the obtafean- 
gle BC D of the pentagon (which is obtufe,by that. > _ 

which was demonstrated in the ende of the first co- ` 
rollary of the 18.of the 13 .booke: ) But the angle B G D is greater then the angle B C D, for 
the lines B G and G D,are lefe then the lines B Cand C D: wherefore likewife asin the for- 
mer the angle B G D is the inclination of the triangles BF C,andC F D. Wherfore the an 
Sle B G D being geuen,the inclination alfo of the plaines of the Icofahedron fhall be genen.’ 
For if upon the fide of the triangle of the Icofahedron be defcribed an equilatér pentagon, 
and then be drawne the line which {ubtendeth two fides of the pentagon,as in this figure the 
line B D if alfo the perpendiculars B G and G D of the triangles be drawne,the angle BGD `. 
Shalbe geuen. For if'ye make the centres the endes of the line which fubtendeth two fides of 
the pentagon, as the poynts B and Dand the {pace the perpendtcular of the triangle, and fo - 
defcribe circles,they foall cut she one the other in the poynt Gand from the poynt of thein- 

p~ | l terfection 
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terfection G,drawe unto the centres Band D right lines, andthey fhal containe the angle of 
the inclination BG D.And itis manifest by the defcription of. the figure, that either of the 

lines B G and G. Dis greater then, the ling B D Which thing may alfo thus be pronued. Sup- 

pofe an equilater HK L,and upon K L. (one of the fides thereof) deftribe an eguilater pen- 

tagon K MN X L,and draw the line M L. And dinide (ly the r0.0f the firft)the fide K L 

into two equal parts in the poynt Ox draw the line H Ò which fhall be the perpendicular of 
the triangle H.K L (by the 8. of the firft.)T hen L{ay that the line H O is greater then half 
of the line M Lywhich [ubtendeth theinclination of the plaines. For from the poynt K draw 

(by the 12.0f the,firft) vnto the line M Loa perpendicular lineK P : and forafmuche as the 

angle K L P is greater thenthethird part of a right.angle, that is, then the angle K HO 

(For the angle K LM istwo fineth partes of a rightangle, oso. n t 

by the 4.of the firft,and P the afurmpt put after the firft coms = g 

rollary of the 18.of the thirtenth.booke,and theangle KHO: >>. >. 7} 

isone third part of one right angle, for thewhole angle R=. 
HL ,wherof.the angle K HO isthe half,bythe g.of the firft; = 
is one third part of two right angles by the 32.0f the frf) o 
upon the line ML,. and at the. poynt L. pat wntotheangle: .. 

K HO anequalangle P LR (by the2z.of thefirft:) Wher» 
Sore the triangles P L R 7.0 HK, fhalbé equiangle, by the.’ 
corollary of the 32.0f the firit. Wherefore, alfo the line P L 
fhalbe the perpendicular of the equilater triangle defcribed 
upon the line R L. Wherefore (by the corollarye added by 
Fluffas after the 12.propofition of the thirtenth booke) the 
line R L is in power fe{quitercia, that is,as 4.is to 3.t0 the 

perpendicular L P. But the line K Lis greater thentheling:.- . - 

L R(by the 1.9 of the first. Wherfore y [quare of the line K- 

L hath to the{quare of the line LP a greater proportion thé 

hath 4.t0 3 :but it hath to the [quare of the line HO that proportion that 4.hath to 3. Wher- 
fore the line K L hath to the line LP a greater proportion then it hath to the line HO. 
Wherfore the line H O is greater then the linesL P ,by the 10.0f the fifth. 


As concerning a Dodecahedron. Take one of the fquares of the cube wheron the Dode- 
cahedron is deftribed (by the 17 of the thirtenth):and let the fame be A BC D:and let the 
two plaines of the Dodecahedron fet upon it be A E B F Gand G F D H C.T hen 1 fay that 
herealfo is geuen the inclination of the two 
pentagons. Dinide (by the 10.0f the firft) 
the fide F G into two equal partes in the 
poynt K. And from the poynt K dram unto 
the line F G in either of the plaines A E B- 
FG and GF DHC perpendicular lines 
K Land K M (by the 11.0f the firft.) And 
draw the line M L. Firft 1 fay that the an- 
gleMK L is an obtufeangle . For,by the 
difcourfe of the demonftration of the 17. 
propofition of the 13 „boke, where is taught the defcription of the Dodecabedron,it is mani- 
Set, that the line drawne perpendicularly from the poynt K tothe {aware ABC D,isequal 
to halfe the fide of the pentagon. Wherefore it is lefe then halfe of the line M L. Wherefore 
the angle M K Lis an H angle. Moreoner by the former difcourfe of the 17 propofision 
of the 13 booke it was manifeft that the [quare of the line K Lis equal to ee of half 
the fide of the cube,and to the fquare of halfe the fide of the pentagon. And foralmuche as 
VV uiy. the 
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the lines K Land E.M areequal,and are eche greater then halfe of the line M Liwherfore 
the angle MKL being genen; there fhall alfo be gene the inclination of the two plaines of 
the Dodecahedron. For forafmuch asthe fide of the {quar A BC D fubténdeth two fides of 
the pentagon.geuen,the pentagon alfois genen,and therefore alfois genen the line M L. But. 
thereïsalfo geuin either of thelines.M K and. K L:for they are drawne perpendicularly fra 
the fection into twa equal partes of the line.AB, which fubtendeth two fidésof the pentagon 
unto the fide of the pentagon, which isa parallel unto the line AB : namely,to the fide F G. 
Wherfore thereis geuenthe angle L Kx M,which isthe angle of the inclination fought for. 
And now-touchivg Widorus wordes;he fayeth that-the pentagon being eenenswe mufi draw 
the line which {ubtendeth two fides-of the. pentagon, which-line as equal to the fide of the 
cube:and makin 1g the centres the endes of that line,-and the {pace the’ perpendicular: line, 
which is drawne from the fectionof the fame line into tivo equal-parts to the fide of the pen- 
tagon which is parellel to the faidline,asinthe former defcription the line KL; or the line 
K M,defcribe circumferences,andfrom the poynt of theiuterfection of the cirtumferenies 

draw vate the centres right lines which {hall cohtaine the angle ofthe inclination = 

For by that which was fayd before eamely touching the Icofahedr on; itis V- 
manifefi that the perpendicularK L;is:eredter then halfe of the line's" °° 
i N M Lor C D,which is equal vate it. And therefore thecirs sy > 
4 `- eles defcribed by thofeperpendiculars,and hanina 7 
i to their centres theend of the line C-D > fhail AY Ya ates 
`~ euttheonéthe other, aswas bea 
p st t iwhfare proued:: 3 $ te as 
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: of Euclides Elementess '  FolA37. 
“g Ube 6. Propofition. - -The 6. Probleme. | 


id 


In an Otčohedron genen,to infcribe a trilater equilater Pyramis. — 


} 
f 
l 


Az] Vppofe that the OGohedron wherein the Tetrahedron is required to be 
o> || inlcribed, be AB GD EL. Take fower-bafes of the O@ohedron, thatis, 
TOA three which clofe in the Jowett triangle EG D, namely, A E G,B ED, 
IGD: and let the fourth be A I B,which is oppofite to the loweft trian- 
: gle before put,namely, to E GD. And take the centres of thofe fower 
bafes, which let be the pointes H,C,N,L. And vpon the triangle HCN 
erecle a pyramis H C N L` Now forafmuch as thefe two bafes ofthe 
‘ O&ohedron,namely, A G E and A B I are fet vponthe rightlines E G 
and B I which are oppofite the oneto theorher,in thefquare GEB I of 
the O¢tohedron , from the point A drawe by the centres of the bafes, 
pd, ICE namely, by the centres H,L, perpendicular lines A H F, A LK, cutting 
- ~ the lines E G andB Linto two equall partes in the pointes F; K (by the 
Corollary ofthe ra.of the thircenth). Wherfore om el te be 
aright line drawen fr6é the point F to the ae 
K, fhall be a parallel and equal! tothe fides of 
the O4tohedron,namely,to EB and GI (by the 
33-0fthe firk). And the rightline H L- which 
cutteth the equall fides A F,A K,proportionally 
(for AH aid AL are drawen from the centres 
of equall circles to the circumferences) is a pa- 
rallel to the right line FK (by the ż.of the fixth) 
and aifo to the fides of the O&ohedron,name-+ 
ly, to EB and IG (by the 9. ofthe eleuenth) . 
Wherefore as the line AF isto the line AH, 
fo is the line F K to the line H L (by the 4.0fthe `> 
fixth ) / For the triangles A FK and AH Lare 
like (by the Corollary of the 2.ofthe fixth) But ' 
the line AF isin fefquialter proportion to the 
line A H: (for the fide E G maketh H F the halfe 
of the rightline AH,by the Corollary of the 12. 
of the thitenth). Wherfore FK or GI the fide 
ofthe O&ohedron, is fefquialter to the right 
line H L.And by the fame reafon may we proue 
that the fides of the Octohedron are fef{quialter Ce 
to the reft of the right lines which make the pyramis H N C L,namely, to the rightlines:H N,N C,CL, 
LN,and CH : wherefore thofe right lines are equall, and therefore the triangles which are defcribed 
of them,namely, the triangles HC N,HN L.N CL,and C H L, whith make the pyramis H'N CL, are 
equall and equilater . Andforafmuch as the angles of the {ame pyramis,namely,the angles H; C, N; L, 
do endin the centres of the bafes of the Octohedron, therefore it is infcribed inthe fame O&ohedron, 
by the firit definition of this booke . Wherefore in an O&tohedron geuen, is inferibed a trilater equila- 
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T'he bafes ofa Pyramis infcribed-in an Otfohedron, are parallels to the 
ba fes of the O&ohedron . For forafmuch as the fides ofthe bafes of the Pyramis touching the 


one the other, are parallels to thefidés óf the O@tohedron which al{6 touch the one the other, as for 
example, H L was proucd to be a parallel to GI, and LC to Dd , therefore, by the'1s. of the eleuenth, 
the plaine fuperficie$ which is drawen by the lines H L and LC, isa parallel to the plaine fuperficies 
“drawen by the lines Gland D1. And folikewife of thereit.. Ri ‘ 
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aod right, line igyning together the centres of. the oppofite bafes of the Ottos 
bedyon; 1s fefquialter to the perpendicular line drawen from the angle of the ine 
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Sferibed pyramis to the bafe thereof . For forafimuch asthe pyramis and the cube which 


containeth it do in the felfe fame pointes end their angles (by the 1.0f this booke) : therefore they 
fhall both be inclofed in one and the felfe fame O@ohedron (by the 4.0f this booke ) . But the diame- 
ter of the cube ioyneth together the ‘centres of the oppofite bafes ofthe O@ohedron , and therefore is 
the diameter of the Sphere which containeth the ae and the pyramis infcribed in the cube (by the 
13.and r4. ofthe thirtenth) : which diameter is fefquialter to the perpendicular which is drawen trom 
the angle of the pyramis to the bafe thereof: for the line which is drawen from the centre of the {phere 


_ to the bafeof the pyramis, is the fixth part of the diameter (by the 3. Corollary of the 13.0f the thir- 
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tenth ). Wherefore of what partes the diameter containeth fixe,of the fame partes the perpendicular 
containeth fower, . 


g Ube 7.Propofition. T'he 7. Probleme. 


In a dodecahedron genen, to infcribe an Icofahedron. 


7; Nepales that the dodecahedron genen ,be ABC D E. And let the centres of the circles 
"liwhich cétayne fixe bafes of the fame dodecahedron be the points L,M,N,P,Q ,O.And 
<Z£e|ldraw thefe rightlines O L, OM, ON, O P, O Q „and moreouer thefe right ines LM, 
7 I MN,N P,P Q.QL . And now forafmuch as equall and equilater pentagons are contay- 
pr tee! ned in equall circles , therefore perpendicular lines drawne from their centres to the 
fides fhall be equall(by the 14. of the third) ,and fhall diuide the fides of the dodecahedron into two e~ 
quall partes(by the 3.of the fame ) . Wherefore the forelayde perpendicular lines fhallconcurre in the 
point of the feétion, wherein the fides are diuided 
into two equall partes, as L Fand M Fdoo. And 
they alfo containe equall angles,namely, the in- 
clination 6f the bafes of the dodecahedron , ( by 
the 2.corollary of the 18.0fthe thirtenth).Wher- | 
fore the night lines LM,M N,N P,P Q5QL,and , 
the reftof the right lines which 1oyne together, 
two centres of the bafes , and, which fubtende 
the equall angles contayned vnder the fayd equall 
perpendicular. lines, are equall the one to the o- 
ther(by the 4.ofthe firft ) , Wherefore the trian- 
gles OLM, OMN,ONP,OPQ,OQL, and. 
the reft of the triangles: which are fet at the cen- 
tres of the pentagons, are equilater and equall. 
Now forafmuch as the 1z.pentagons of a dodeca- 
hedron containe 60. plaine fuperficiall angles , of 
which 60.enery thre make one folide angle of the 
‘dodecahedron, it followeth that a dodecahedron 
hath20:folideangles: but eche of thofe folidean- 
gles is fubtéded of ech of the triangles of the Ico- 
dahedron,namely,ofech of thofe triangles which 
-ioyne together the centres of the pentagés which ‘ ‘ 

make the folide angle , as we haue before proued . Wherefore the 20. equal] and equilster triangles 
which fubtende the 20. folide angles of the dodecahedron , and haue their fides which are drawne 
from the centres of pre penar commion,doo make an Icofahedron ( by the 25. diffinition of the ee 
leuenth) :and it is infcribed in the dodecahedron geuen(by the firit diffinition of this booke) for that 
the angles thereof doo all at one time touch the bafes of the dodecahedron. Wherefore in a dodecahe- 
dron getien,is inferibed an Icofahedron: which was required to bedone. 
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p aee A Piopafition: | The 8. Probleme. 
C TRAA genen to include a cube. 


Z Eícribe(by the 17.0f the thirténthja dodecahedron.And by the fame,tak⁄ the 12. fides 
Roof the cube,eche of which fubtend one angle of eche of the 12. bafes of the dodecahe~ 
WN dron :for the fide of the cube. fubtendeth the angle of the pentagon of the dodecahe- 
FV] pSdron,by the 2.corollary of the 17. of the thirtenth . If therefore in the dodecahedron 
NY ' (f deferibed (by the felfe fame :7. propofition) we draw the 12. rightlines fubtended vn- 
Besar the forefayd 12,angles , and ending in 8. angles of the dodecahedron , and concur- 
ai 4 i an ring 
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ring together in fuch fort that they bein like fortfituate, o S. 
asit was plainely proued in that propofition , then thal b ‘ 
it be manifelt’, that the right lines drawne in this dode- +- - 

cahedron from the forefayd 8 .angles thereofdoo make 
the forefayd cube, which therefore is includedin the do- 
decahedron , for that the fides of the cubearedrawnein 
the fides of the dodecahedronand the angles of the 
famecubeare fetin the angles of the faid dodecahedron. 
As forexample take 4. pentagons ofa-dodecahedron, 
namely AGIBO,RBHCNO,CKEDNandDFAO- 
N.And draw thefe rightlines AB,B C,CD,D A. Which 
fower right lines make a fquare : for thateche of thofe 
right lines doo fubtend equall angles of equall penta- 
gons,& the angles which thofe 4.right lines cétaine are 
right angles,as we proued in the conttruction of the do~ 
decahedron, in the 17.propofitié before alledged. Wher 
fore the fixe bafes being {quares, do make a cube (bythe 
21.diffinition of the eleuenth ) and for that the 8.angles =. 
of the fayd cubeare fet in 8. angles of the dodecaheeron, 
therefore is the fayd cube inferibed in the dodecahedron 
(by the firt diffinition of this booke ).. Whereforeina 
dodecahedron is in{cribed a cube : which was required 
to be doone. ; 
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gT heg. Propofition. T'he 9.Probleme. 


Ina Dodecahedron genen to include an Ofohedron. 0 « 
= a \Vppofe that the dodecahedron ge o ) ; P 
Sea uen be ABG D. Now(by the z. © e © = ° A g : Constrain 
3 aif 1 correllary of the 17.0f the thirtéth i i Í 
i Treez take thes fides which are'oppofite 
the one tothe othér, thofe 6.fides,I faye 
whofe fetions wherin they are deuided in- 
to two equal partes, are coupled by three 
right lines which in the centre of the {phere, 
wherin the Dodecahedron is contained, doe 
cut the one the other perpendiculatly. And 
let the poyntes wherin the forfayde fides are G& 
cut into two equal partes be A,B,G,D,C,I. 
And let the forefaid thre right lines ioyning.. 
together the faide fe&tions be AB, G Dand 
CI. And let the centre of the (phere be E, 


Demon fire 


Now foralmach as (by theforefaidcotrella- ``, 
ry)thofe thre right lines are equal; it folow= BF 


cth (by the 4of the firft) that the right lines” 
fubtéding the right angles, which they make o o haa 
atthe centre of che {phere, whiché right’an- Tome Ben - 
eles are contained vnder the halues of the faid three right lines,are equal the one to the other: that is, 
the right lines A G,G B,B D,D A,CA,CG,CB,CD, and 1 A,LG,IB,ID are equal the one to the o- 
ther.Wherfore alfothe 8.triangles CA G;CGB,CBD,CDA,IAG,IGB,IBD&IDA are equal 
and equilater.And therefore A G B D C I isan Oftohedron by the23.definition of the eleuéth.) And 
the fayd Octahedron is included in the dodecahedron (by the firft definition of this booke: ) for thae 
all the angles,thereof.doe at one tinte touchithe fides of the dodecahedron. Wherefore in the dodeca- 
hedron geuen,is included an O¢tohedron: which was required to be done. 
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quilater-trilater Pyra 
f iG Vppofe thatthe Dodecahedron geuen,be A B C D,of which Dodecahedron take thre bafes 
A es - meting at the poynt S,namely thefe thre bafes ALSIK, DNSLEandSIBRN :and of ConSruéion, 
thofe thre bafes take the three angles at the poynts A,B,D: and draw thefe right lines A B, 
+ B Dand D A:and let the diameter of the {phere containing the dodecahedron be $ O, and 
i f XXx.i. then 


F „M 
+ J P 
P z 
Misa m 
* as 
' s 
“ar e Ge A) 
ry 


7 vpr o m n m e tae 5 s e 
SaOD SS CI RTUTI COW Bae HE ake DOS as HLen 


Demonstra- 
5046 j 


O TheffeembBooke 


then draw thfe right lines A O,B O and D O:Nowforafinuch as (by the 17. ofthe thirtenth ) the ani 
gles of the dodecahedron are fet in the fuperficies ofthe {phere defcribed about the Dodecahedron + 
therefore if vpon the diameter S O,and by the poynt A,be defcribed a femicircle,it fhall make theane 
gle S A O aright angle (by the 31.0f the third.) And Jikewife if the fame femicirele be drawne by the 
poyntes D and B, it fhall alfo make the angles S BO,and $ DO right angles. Wherefore the diameter 
S O containeth in power bothe the lines S A,A O,or the lines SB,B O,orels S D,D O, but the lines 
S A,S D,S B are equal the one to the other, for they eche fubtend one of the angles of equal pentagés, 
Wherfore the other lines remaining ,namnely,A O,B O,D Oare equal the one to the other.And by the 
fame reafon may be proued thatthe diameter H D which fubtendeth the two right lines HA, A D, © 
containeth in power both the faid two right lines,and alfo containeth in power bothe the right lines 
H BandB D,which two right lines it alfo fuhtendeth.And moreouer by the fame reafon the diameter 
A C,which fubtendeth the right lines C B'and B A,containeth in power both the faidrightlines CB 
and B A. But the right lines H A,H Band CB 

are equal the one to the other, for that eche A 
of them alfo fubtendeth one of the angles of E 
equal pentagons: wherfore the right lines re- : 
maining namely, A D, B D,and B A are equal 
the onc tothe other. And by the fame reafon 
may be proued that eche of thofe right lines 
AD,B Dand B A is equal to eche of theright 
lines A O,B O and D O. Wherefore the fixe p 
right lines AB,BD,DA, AO,BO, & DO are 
equal the one to the other.And-therefore the 
triangles which are made of thé, namely, the 
triangles ABD,A O B,A O Dand BO Dare 
equal and equilater: which triangles therfore 
do make a pyramis ABDO, whofe bafe is A- P 
B D and toppe the poynt O. Eche ofthe an- 
gles of which pyramis,namely, the angles at , 
the pointes A,B,D,O,doe in the felfe fame 
pointes touche the angles of the Dodecahe- 
dron. Wherfore the {aid pyramis isinfcribed 
in the Dodecahedron, (by the firft diffinition 
of this boke,) Wherefore in a Dodecahedron 
geuen, is infcribed a trilater equilater pyra- 
mis: which was required to be done. 


q The 11. Propofition. | The 11.Probleme. 


In an Icofabedron genen to infcribe acube. 


EN T was manifeft by the7.ofthis booke,that the angles of 2 Dodecahedron are fet in the céni- 
&& tres of the bales of the Icofahedron.And by the .of this boke,it was proued,that the angles 
of a cube are fet in the angles ofa Dodecahedron. Wherefore the felfe fame angles of the 
cube,fhall of neceffitie be fet in the centres of the bafes of Icofahedron, Wherfore the cube 
fhalbe infcribed in the Icofahedron(by the firft diffnition of this boke.) Wherforein an Icofahedrow 
geuen,is included a cube: which was required to be done. 


The 12. Propafition: : The 12:Probleme. 
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Tn an Icofabedron genen to inferibe a trilater equilater pyramis 


gl ¥ che former propofition it was manifeft, that the angles of a cube are fet in the centres of 
4 the bafes of the Icofahedron.And(by the firft of this booke Jit was playne that the foure ane 
} gles ofa pyramis are fet in foure angles of a cube. Wherefore it is evident, by the firft diffini- 
E-N tion of this booke,that a pyramis defcribed of right lines ioyning together thefe foyre cen- 
tres of the bales of the Icofahedron,flialbe infcribed in the fame Icofahedron. Wherefore in an Icola- 
dron geuen,is infcribed an equilater wilater pyramis:which was required to bedone, 
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In a Cube genen, toinfcribe a Dodecahedron. 


Akea Cube A D F L. And diuide euery one of the fides therofinto rwo equall partes 
in the pointes T,H,K,P : G,L,M,F : and pk Qf, And drawe theferight lines T K, 
GF,pQ, Hk, Pi and LM : which lines againe diuide into two equall partes in the 
a pointes N,V,Y,1,Z,X. And draw thefe right lines N Y,V.X,and IZ : Now the three 
AYZ lines N Y, V X, and IZ, together with the diameter of the cube, fhall cutthe one the 
2 D> otherinto two equall partes in the centre ofthe cube, by the 39. of the eleuenth + les 
that centre be the point O. And not to Doi ee ho 

ftand long about the demonttration, vna 

deritand all thefe right lines to beequall . ; eo: 

and parailels to the fides ofthe cube and =~. ue 

to cut the one the other right angled i 
wife, by the 29.0f the firit . Let their 
halfes,namely, F V,G V,H Land k I,and 
the relt fuch like, be diuided by an ex- 
treme and meane proportion, by the 30. 
of the fixth: whofe greater fegméts let be 
thelines FS, GB, H C,and kE,&c. and 
drawe thefe right lines GI,GE,BC,and _ 
BE. Now forafmuch as the line GT is 
equall to the whole line GV, which is 
the halfe of the fide of the cube: and the 
line IE is equall to the line B V, that is, 
to theleffe fegmét : therfore,the fquares 
of thelines GI and IE, are triple to the 
fquare of the line GB, by the 4.of the’ . 
thirtenth ; But ynto the fquares of the 
lines GI and LE, the {quare of the line 
GE is equall, by the 47.0f the firit: for- \ 
the angle G IE isa right angle: Wheres, »)-/ 
fore the {quare ofthe line GE is, triple _ 
to the fquare of the line GB . And foraf> 
muchas the line FG is eredted perpen- 
dicularly to the plaine AGKL, by the 
4.of the eleuenth : for it is erected per- 
pendicularly to the two lines AG and 
GI: therefore theangleB.GE is aright 
angle : for the line GE is drawen in 
the plaineA GkL. Wherefore the line 
BE, containing in power the two lines 
BG and GE ay a Fi 7 the r na at a y 
is in power quadruple to the line G B ( for the line GE wasproued to bein r triple 

line & B): Wherefore the line B E is in length double to theline BG, by pipers eae x pie 
conftrudtion ) the line C Eis double to theline LE : Wherefore the halfes G B and LE, are in propor- 
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tion the one to the other, as their doubles B Eand CE : by the rs.of the fifth. Wherefore thelineCE 


is the greater fegment of the line B E diuided by an extremeand meane proportion . And forafmuch as 
the felfe fame thing may be proued touching the line B C : therefore the lines B Eand BC, are equall, 
making an Iofceles triangle. Now let vs proue that three angles of the Pentagon of the Dodecahedron 


are fet at the pointes B,C,E : and the other two angles are fet betwene the lines BCandBE. , 


Forafmuch as the circle which containeth the triangle BC E circumfcribeth the Penta 

fide is the line C E, by the 11.0f the fourth : Extend the oe of the triangle B C E,by thie ago ioe 
dBand HE, cutting the line A D, namely, the diameter of AD the bafe ofthe cube inthe point Í> 
andletit cuttheline Ah the dianıeter ofthe cube in the point m' And. by the pointI drawe in the 
bafe A D,a parallelline vnto the line Ad: which letbe 11. And forafmuch as from the triangle A H N 
is, by the parallel line 11, taken away the triangle A 1 Llike ynto the whole triangle 'A H N,by the Co- 
rollary ofthe 2. ofthe fixth ; the lines Al, and Í I, fhall be equall. Butas the line H A is to the line Ad, 
fo (by the 2.0f the fixth ) is the line H1 totheline 11,or to the line 1 Ay which is equall tothe line{I. 
And the Poe fegment of the line H Ax( which is halfe the fide of thecube) isyas.before hath bene 
proued, the line Ad, that is, the line GB, whichis equall to theline Ad (by.the.33. of the firft). 

XXx.i}. Wherefore 
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‘Wherefore the greater fepment ofthe fine H1 is the linc} Mnd 3s the wholeling H Lis to the grea-. 
ter fegment, fo dhall the fame greater feament H] be to the leffe fegment 1A , by the 5. of the thir- 


i O 
tenth . Wherefore the line HA isd | | 7 a’ a, s a K 
uided by an extreme and meane pis hedsssua Oy tal eat | EOT 


portion in thepoint 1. But in the tri- 4 
angle AHN, the line NA, whichis m> 
drawen fr6 the centre of the bafe A D, N 
ag iacthespoint Leit: like ynto the line so: > 
AH, bythe parallel lined I(by the fame y = 
fecond ofthe fixth ) : for the ‘lines HN 4 jo. 
zand 11; are parallels; by conftruétion? op — 
‘Whereforé:the line. N A isin the point ~} | 
A diuidedsby an -extreme and” meane giis 
proportion by the fuperficies d BE H. 
And forafmuch as the line Y O N which 
coupleth the centres of the oppofite 
bafes, isa parallel to the line HE: A 
laine fuperficies extended by the line NA et NEAL) 
Y ON, parallel wife to the plaing d BS je FS | ed tes NON ae, 
EH: the two plaines hall cut the lines ndj Same, s ONS i 
A O and A N (the femidiameter of the 7 71-8 ab te EG We 
cube, and thefemidiamerer of the bafe PETECE y ? 
AD) into the felfe fame propdrtionsin niaaa Du i 
the pointes m and I, by the 17. of the, LE bie. WA Pore, A; 
eleuéth. But the line AN isin fhe point, >, ‘\. 3a pam 
I divided by an extreme & meane pro+\ Y, ji ai Ds dae 
portion : Wherefore the femidiameter ` 2 Veo Hed : 
ofthe tubeisii the point m divided by, | \ 7 wi EEL. fo 
an extreme and meané proportion by, , D ye UN. 
the plaine ofthe triangle BCE? And } \ y | iist P l 
foralmuch asthe reit of the trianglesde- 


Fory a 


T ¢ L. 1 Bers d 
wakl Vl +o ws f Er oY 
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4 H $ È 4 
feribed in the cube after the like maner, may by the fame reafoiis be*pronéd tô be in’ a’plaine which 
cutteth the femidiatheter of the cube by an extreme and meane ‘proportion : it is manifeft ‘that three 
plainés of the Do decahedron fhall-viider euery-angleof the cube concurre in one & the felffame point 
of the femidiameter being cut by an extreme and meane proportion’? ' Now refteth to proue that the 
right lines which’cotple that point of the femidiameter with the angles’ of the triangle BEC, are c- 
quall : whereby may be proued that the Pentagons are equilatéliahd equiangle o 

j ee ae $ TIAA 


A eee mimm p ii ehri Dres a fou " 

ce à x» i aher t - 3 1 
Take the two bafes ofthe cube. ' TE p e ~ 
i ; = 4 yo ' 5 


W hereon are fet the triangle B CE, 
namely , the bafes A Fand A k, take 
alfo*the fame-diameter of the cube" ~~ 
that was before, namely,A h » and let . 
the fide fet at the poynt n, of the fecti- 
on of the diameter by an extreame & 
meane proportion, be the line C n or d 
B n sand letthe centre of the cube i ee 
as before the point © And'extend’the? org ; 
leh to the Hae B dandletit eon" 74L 
ee ee ae eae ee T apace T 
entre with irinte oint a.And foraf- onl 
muchas the plane Which paffeth by! =i 3 7 
the Mie WCE ahd thecentre’O (cuts *" yt 
ting the tube into two equall:parces) >> | f 
is paralléPto “A'F the bafe of ihe cube? S- © 
by conftruéton “imagine that by the ~“ : 
poynt n, be extended playne fuper- H 
ficies parallel to’ the former parallel. 2&3); “ge 
playnes, which thall cutte the femidit = ||“ 
amieterO Al 8erhe line C a,proporti- © ^ ` 
onallyin the peint ny by the 17.0f the, uvo 


elesiénth + For thofelines doo touch) #14 E 
ET > the extreame. parallel plaines:égten-: >- i 
P, . dédby'the lines H Eand E O sand byoup yf ain 7o Jd 
olin à the lines A danddB. But itis proued a tara rt aat 
ii that theline:O Aistdiuided byah ex-- : Lan ee Rete taba Fs 
.treame: aud meane!proportion in thes ò< =u AE yint: OR 
She WANT Si k | poynt ) 


`‘ 


i i 3 


of Euclides Elementes. Fol. 466, 


poyntn : wherefore the line Ca, is alfo dinided-by an extreame and meane proportion in the poyntin. 
Agayne forafmuch as B C Eis an Ifofcels triangle , and itis'proued that the line B I cutteth the bafe 
GE into two equall partes in the poynt I, the angles B I Cand BIE thall be right angles... Imagine by 
the line B T and the centre O a plaine to paffe (cutting the cube into two equall partes )'parallel to the 
bafe A D. And ynto thofe plaines ler there be imagined an other : paraiiel plaine pafling’ by the poynt 
n: whichletbe ne: which fhall cutte the femidiameter A O andthe halfefide of the'cube’, namely, 
the line I H, like, in the pointes nand eby the 17. of the eleuenth . Wherefore the line LH isin the 
poynt e dinided by an extreame 8 meane proportié. Wherfore the line H e is equall to the line C I or 
TE:naniely ech are lefie fegm éts And forafinuch as the line Ie is to theline I C(which is equall to the 
line E H)as the whole is to the greater legment , take away from the whole line Te the greater fegmét 
1Csthere fhallremayne the leflefegment C e by the 5 ofthe thirtenth . Wherefore the line Le is diui- 
ded by an extreame & meane proportion in the point C. Againe vnto the fame playnes imagine an o- 
ther playne to paffe by the point a,parallel wife, and let the fame be ag.Now then (by the fame 17. of 
the eleuenth ) the lines. C a and Gg arein like {ort cut in the, pointes nande. Burt the line C a wasin 
the point n cutte byan extreame and meane proportion , wherefore the line Cg fhall be cutte in the 
poynt e,by an extreame & meane proportion .But the line I C is to theline C e,as the.greater fegment 
is to the leffe: wherfore the line C e, is to the line e g,as the greater fegment to the lefle:and therefore 
their proportion is as the whole line IC isto the greater fegment C e,and as the greater fegment Ce 
is to the leffe fegment e g: wherefore the whole line C e g which maketh the greater fegment and the 
leffe,is equall to the wholéline I C or IE. And forafmuch as two parallel plaine fuperficieces (namely, 
that which is extended by I O B aud that which is extended by the linea g ) are cutte by the playné of 
the triangle B C E, which pafleth by the linesa gand1B,their common feétions a gand 1B fhall be 
parallels(by the 16.0f the eleventh ) . But the angle B I E or BI C isa rightangle , wherefore the angle 
ag C isalfoa right angle(by the 29, of the firft)and thofe right angles are contayned vnder equall fides, 
namely,the line gC is equall to the line C I,and the line ag to theline B I,by the 33.0f the firit : wher- 
fore the bafes C a and C B are equall, by the 4.0f the firtt.But ofthe line CB theline C E was proued to 
be the greater fegment : wherefore the fame line C Eis alfo the greater fegment of the line Ca : but . 
cn was alfo the greater fegment of the fame line C a. Wherefore vnto theline C E,theline cn which 
is the fide of the dodecahedron , and is fet at the diameter,is equall.And by the fame reafon the rekt of 
the fides which are fet at the diameter may bè proued equall to lines equall to the line C E. Wherfore 
the pentagon infcribed in the circle where in is contained the triangle B C Eis,by the 11,0f the fourth 
equiangle,and equilater. And forafmch as two pentagons , fet vpon every one of the bafes of the cube 
doo make a dodecahedron,and fixe bafes of the cube doo receaue twelue angles of the dodecahedron: 
and the 8.femidiameters doo in the pointes where they are cutte by an extreame and meane proporti- 
‘on receaue the reft: therefore the.12 . pentagon bafes contayning 20. folide angles doo infcribe the do- 
decahedron. in the cube: by the 1. diffinition of this booke. Whereforein acube geuen isinfcribeda 
dodecahedron: which was required to bedone., > 


Firft Corollary. 


Ihe diameter of the Sphere which containeth the dodecahedron, containeth 
in power thefe two fides namely, the fide of the Dodecahedron, and the fide of 


the cube wherein the Dodecahedron is infcribed.For in the firft figure aline drawne from 
the centre O,to the poyntB the angle of the Dodecahedron,namely the line O B,containeth in pow- 
erthefe two lines O V the halfe fide of the cube,and V B the halfe fide ofthe dodecahedron, by the 47. 
of the firit. Wherefore by the r5.of the fiueth,the double of the line O B,which is the diameter of the 
{phere containing the Dodecahedron ,containeth in power the double of the other lines O Vand VB, 
which are the fides of the cube,and of the dodecahedron. : 
i pi ; 3 

q Second Corollary. 
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’ é el ool ai : + 
The fide of a cube dinided by an extreme and meane proportion, maketh the 
deffefegment the fide of the dodecahedron infcribed init: and the greater fege 


ment the fide of the cube infcribed in the fame Dodecahedron:¥or itwas before pro- 
ued, that the fide of the dodecahedron is the greater fegment of B E the fide of the triangle BE C:bue 
the fide B E(which is equall to the lines G B and S F)is the greater fegmét of G F the fide of the cube: 
which line B E( in bisndite the angle of the pentagon) was(by the 8.0f this booke)the fide of the cube 
infcribed in the dodecahedron, | ; 4 
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ConlFrnion. 
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-Third Corollary. 
The fide of a cube, is equalto the fides of a Dodecahedron infcribed init, 


and cercum/cribed a bont it For it was manifeft by this propofition,that the fide of a cube ma- 
keth the leffe fegment,the fide ofa Dodecahedron infcribed in it, namely, as in the firft figure the line 
B S the fide of the Dodecahedron in{cribed is the leffe fegmét of the line G F the fide of the cube.And 
it wasproued in the 17.of the thirtenth, that the fame fide of the cube fubtédeth the angle ofthe penta- 
gon of the Dodecahedron circum{cribed:and therefore it maketh the greater fegment the fide of the 


Dodecahed : ne: 
ae eai of the pentagon,by the firit corollary ofthe ame. Whereforeit is equal to bothe 


The 14. Probleme, -The 14.Propofition. 


In a cube genen, to infcribe an Icofabedron, 


a, Vppofethat the cube geuen 

Xyz be AB C, the Centres of 
$ whofe bafeslet be the points 

AFE D,E,G,H,LK : by whiche L 
poyntes draw in the bafes vnto the o- 
ther fids parallels not touching the one 
the other.And denide thelines drawn: 
from the centres, as the line DT. 
&c. by an extreme and meane pro-! 
portion in the poyntes A, F: L, M: 
N,B:P,Q:R,S:C,O;by the 30.0f the 
fixth:and let the greater fegmentes be 
about the cétres. And draw thefe right! - 
lines, A L,A G,A M,and T’G.And for- 
afmuch as the lines cut are parallels to 
the fides of the cube : they fhall make 
right angles the one with the other by 
the 29.0f the firt : and forafmuche as 
they are equal: their fections fhall be e- 
qual, for that thefections are like by the 
2.of the fourcenth. Wherfore the line T. 
G is equal to the line DT, for they are 
eche,halfe fides ofthe cube. Wherfore 
the fquare of the whole line TG, and of 
the leffe fegment T A, is tripleto the 
fquare of the line A D the greater feg- 
ment(by the 4.of the thirtéch).But the 
line A G containeth in power the lines ms 
AT &T G,forthe angle A T G isa right angle. Wherefore the {quare of the line A Gis triple to the 
{quare of the line A D.And forafmuch as the line M G L is erected perpendicularly to the plain paffing 
by the lines A T, & which is parallel to the bafes of the cube(by the corollary of the 14.0f the elenéth) 
therfore the angle A G Lisa right angle But the line LG is equal to the line AD, for they ate the grea- 
ter fegments of equal lines : Wherfore the line A G (which is in power triple to the line A D)is in po- 
wer triple to the line L G. Wherefore adding vnto the fame {quare of the line A G, the {quare of the 
line L G,the {quare of the line A L,which (by the 47.0f the firit) containeth in power the two lines A~ 
G and GL, fhalbe quadruple to the line A D or L G. Wherefore the line A Lis double to the line A D 
(by the 20.0f the fixth: Jand therfore is equal to theline A F,or to theline LM. And by the fame rea- 
fon may we proue that every one of the other lines which couple the next fe&tions of the lines cut, as 
the lines A M,P F,P M,M Q and the reftare equal. Wherfore re triangles ALM,A PF,A M P;PMQ_, 
and the rett fuch like,are equal,equiangle,and equilater, by the 4.and eigth of the firft. And forafmuch 
as vpon eucry one of the lines cut of the cube are fet two triangles, as the triangles A L M,andB L M, 
there fhalbe made 12.:triagles.And forafmuch as vnder every one of the 8.angles of the cube,are fub- 
tended the other 8.triangles,asthe triangle A M-P.&c.of 12.and 8.triangles,fhall be produced 20.tri- 
angles equal and equilater cétaining the folide of an Icofahedron,by the 25.diffinition of the eleuenth, 
which fhalbe infcribed in the cube geuen A B C by the firft diffinition of this booke. The inuention of 
the demontftration of this dependeth of the ground of the former. Wherfore in a cube geuen, we haue 
defcribed an Icofahedron:which was required to be done. ah 

by 
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: , -4 Pirk Corollary. mele! Ee A. 
T he diameter of a [phere which containeth an Icofabedron, containeth two 
fides namely the fide of the Icofahedron, and the fide of the cube which contats 


neth the I cofa hedron.Forif we drawe the line A B,it fhall make the angles at the poynt A right 


a e 


T he fix oppofite fides of the Icofahedron denided into Sake CAD 
be 


a ‘ 


- Æ% Third Corollary. _ 
The fide of a cube denided by an extreme and meane proportion; maketh the 


greater fegment the fide of an Icofahedvon defcribed in it.¥or thehalf fide of the cube 
maketh the halfe of the fide of the Icofahc dron the greater fegment : wherefore alfo the whole fide of 
the cube,maketh the whole fide of the Icofahedron the greater fegment by the 15.0f the fifthe, for che 
{ections are like by thé 2.of the fourtenth. = ' ; ; 

: | _. €jFourth Corollary. TURT ~ 

The fides and bafes ofthe Iċofahedron , which are oppofite the one to the 62 
ther arè parallels Forafauc has eiiéry one of the oppofite fides of the Icofahedron,may be in the 
parallel lines of the cube, namely,,in thofe parallels which are oppofite in the cube © and the triangles 


which are made of parallel lines, are parallels, by the 15.0f the éleuénth: therfore thé oppefite triangles 
of the Icofahedron,as alfo the fides,are parallels the one to the other. ; : 


q T'he rs:Probleme. - The 15. Propofition. - 
In an Icofahedron geuen, to infcribe an Offobedron. “om 
US 5] Vppofe that the Icofahedroń geten be AC DF: and by the former (éeond. Corollary, 


ON let there be také the three right lines which cut the one the other int” siya partes 
es ex perpendicularly, and which couple the fe&tions into two equall pattés of the fidés of 
oe, 


| the Icofahedron : which lèt be BE,G H,and K L, cutting the one the other in thé point 
BLOSA] I. And drawe thef fight lines BG; GE, BH,and HB: And foraftauch 43 thé af- 
gles at thepoint 1 are ( by conftrugtion) right ańglesp ~ 9: | aar me re 
dad are contained vnder equalflines.: the bafes GB and: >.>. 
HE fhall make 2 {qiate, by the q.of tle firtt ; Likewyfe. ` 
Wfito thofe bafes fhall be equall the Hines drawen from. > ~ 
the pointes, K and L,to euery-oné ofthe pointes BGs `> 
E,H.! And thereforé tlie triangles which make the pys 
ramis B GE H K, fhall be equall and equilater « And by: 


the fanie realon fhall the rëft of the triangles which make 


theother pyramis B G E H L vpon. the fimé bafe B Gis G' & 
Rie be equall and. eqnilater-.-Wheréfore BGEHKL) > ~. . WS 
fiall be an OGchedron ¢ by thé 23 défigition of thé les: i2: NX 


finition of this booke: Wherefore.in an Teofahe 0+ 
dron gcuenyis inferibed an OGtehedront » which wasres . 
Ure to be done. zi i Ean osmi E a) s 4 they 


uérich): Aud thall be inferibed inthe Igefahedronjby the 7 vo 
ae reer 
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Conkraltion. 
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KL. Andforafmuch. . ‘ 
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. y The 16. Probleme, wm Sie e. Propofition. 
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In an O Gobedron genen,to inferibe an Teofabedron: =° 


; } 


. M there be taken an O&tohedron, whofe é.angles, lerbe A,B,C,F,P,L. And draw the 
lines àC, B F,P L cutting the one the other perpendicularly in the point R (bythe 25 
AK Corollary of the 14.0f the thirtenth ) . And let everyone of the 12.fides ofthe OGohe= 
ey dron be diuided by an extreme and meane proportionsin the pointes H,X,M,K;D,S N, 
G,V,E,Q , T. And let the greaterfegmentes be the lines B H, B X, F M,F K,A D,A 
CS,CT,PN,PG,LV,LE: And-drawethefelines H K, XM,GE,N V,DS,Q T.Now 
i \ foralmuch asin the triangle AB F; the fides are cut proportionally namely, as the line 
B Histo the line H A, fois the line FX to the line KA (by the 2.of the fouretenth ) : therefore the liñe 
H K fhali be a parallel to the line B E (by the2.of the fixth) “And forafmuch as the line A C cutteth the 
line HK in the point Z, and the line Z Kisa parallel vnto the line RF, the line R A thall be cut by an ex- 
tremeand meane proportion in the point Z : by the 2, of the fixth : namely, fhall be cut like ynto the 
line FA andthe o:i” y eni j aan iat N 
reater fegmét ther-. -+ .. 
of dhall be the line 
ZR. Vnto the line 
ZK puttheline RO. 
equall,by the 3.0f 
the firt : and drawe 
the line KO: now 
then, the line KO 
{hall be equalito.the 
line Z R, by the 33.0F 
the firft’. Draw the” < 
lines -K G; KEJand.- .. 


A, 
AQ 


as the triangles A R- 
F, and ars a 2 
uiangle (by the 6.0. 

iá Seth ) the Gitar as 
AZ and ZK;fhallbe  - 
equall the one to the”: 
otherby the 4.0f the}, 
fixth, for the fides, 
AR and RF, are e- 
quall. Wherfore the 
line ZK fhallbe the . 
leffe fegment of-the.) è 
line RA. But ifthe 
reater fegment RZ 
e divided by an ex- 
treme &meane prop, , 
portion , the. greater. na ghoide. i atr 
fegment, therof thal. . Liah Ott E Gr A ol one le 
be the line ZK., which was the leffefegment of the whole line R A, by:they.ofthethirtenth. And for- 
afmuch as the two lines F E and F G, are equall tothe two lines A‘Hand:A K, namely, 'ech are leffe feg- 
mentes of squall fides ofthe O@ohedron, and the angles H A'K and EF G arc'eqiall namely are right 
angles, by the 14.ofthe thirtenth : the bales HK-and G F thall be equal, by thé #/of thefirlt: And by 
the fame reafon vito them may be proved equall the lines XM NVD S sand QT And foraftnuch as 
the lines A C,B F,and P Lido cut the one the.other into two équall parts,and perpendicularly; by con- 
ftrudtion’: tHelines H and G E (which fubtend angles ofitriangles like vito the triangles ‘whofe an- 
gles the lines A C,BF,and P L fubtend ) are cut into tworequall:partes in'the’pointesZ‘and I, by the. 
of the fixth;fo alfo are the.other lines N V,X.M;D.$,Q T( reine etd ynto thé lines H K & G E) 
cut in like fort} and they ihall cut the lines A-C} B Fjand PZ like “Wherefore the line KO ¢ which is 
equall to RZ) thail make the greater fegmentthe line R O swhichisequall to the line'Z K-(for the grea- 
ter fegment-ofRZ was the line Z K ) : and therefore the line O'T fhall bethé leffe fesment, when as the 
whole line R.T is équallto the whole line R Z2 Wherefore théefqharésofthe wholeline'k O,and of the 
lefie fegment O.I, ate triple to the {quare of the'greater fegmentR O yby the 4.of the thirtenth. Wher- 
fore the line K I, which containeth in power thetwo lines K O:and»O 1,is in power’ triple to thé line 
RO (by the.47.of the fitit) < for the angle K O Iis aright angle , And forafmuch as‘the lines FE’ and 
F G { whichare the leffe fegmentes of the fides of the OGohedron ) are equall : and the line FK is cô- 
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T'he fide of an equilater triangle being diuided by an extreme and meane: 
proportion: a right line fubtending aithin the triangle, the angle which is cone 
tained ynder the greater fegment'and the lefse: is in power duple to the leffe fege 
ment of | the j ame fide . For thé line KE,which fubtendeth the angle K FE ofthe triangle AF L; 


which angle K F E is contained vnderthe two fegmentes K F & F E,was proued equall tothe line H K; 
which containeth in power the two leffe fegmentes H A and A K, by the 47. of the.firft, forthe angle 
H A'K iş arightangle . Wherefore the line K E or H Kjis.in power duple to thelineAK. ` =`- > 
E A.” stn ose G w ve $ AESA? Oe ee ` woe 

sista eind otto sno = ly lh Second Corollary: ° 


-BLO 


The bafes ofthe Icofahedron are concentricall( that is, bane one and the 


felfe Jame centre ) with the bafes of the O&ohedron which contayneth it, 
For fuppofe that A B.G; be the bafe ofan O&ohedron conta AoA A U ma A 
ning E C D the bafe ofan Icofahedron.: and let the centre ofthe 4 Z B 
bafe A B G be the point F . And drawe theferightlinesFA,FB, . 
F C,and F E. Now then the two lines F A and A E'fhall beequall 
tothe twolines FBand BC : for theyare lines drawen from 
the centre, and are alfo leffe fegmentes : and they contayne the 2A 
halfes of equall angles . Wherfore ( by the4.of the firft) the bafes °, 
F Cand FE are equal’ : and by the fame realon vnto them fhall ` 
be'equall the otherline FD. Wherefore making the centre the ~ 
point F : and the fpace FE deferibé a circle and it fhalt be cir- 
cumf{cribed about the triangle CED + and fo fhall the point F 
the centre of the bale'of the O@ohedron be the centre of CED 


the bafe of the Icofahedron. K 
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and ofthe other 12. folide. 


der the folide angle A, the 
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g The 17. Probleme. — The 17. Propofition. " 
Inan O&ohedron genen ; to infèribe a Dodecabedron, (sow r 


ox] Vppofe that the OGohedron geuen be AB G DEC : whofe 12.fides let be cut by an ex- 
SA ‘tremeand meane proportion, as in the former Propofition . It was manifeft that ofthe 
Ct right lines which couple thefe {«Ctions,are made20.triangles,of which 8.are concentri- 
call with the bafes of the O@ohedron, by the fecond Corollary of the former Propoft- 
: jj tion. If therefore in euery one of the centres of the 20.triangles be infcribed (by the 5.of 
this booke )-euery one of the 12.angles of the Dodecahedron, we thall finde, that 8, an- 
gles of the Dodecahedron A 
are fet in the 8.centres of As 
the bafes of the O¢tohe~- 
dron: namely,thefe angles 
Iu, @, O,M,a,P,and X: 


angles there are two inthe 
centres of the two trian- 
gles which"haue one fide 
common vader ‘euery one. 
of the folide angles’ of the 
O@ohedron::. namely, vn- 


two folideangles,K,Z: vn- : 
der the felide angle B, the 
two folide angles H, T: 
vnder the folide angle G, 
the two folide angles Y, V: | 
ynder the folide angle D, 
the two folide angles F,L: 
vnder the folide angle E, 
the two folideangles $,N: 
vader ‘the folide angle C, 
the two folideangles QR: 
and forafmuch as in the 
O€chedron are fixe folide 
angles, vider them fhall be 
fübtended 12-folide angles 
of the SS hey and ' 
foare made zo. folide an- L pi peq niz 
gles compofed of 12-equall and equilater fuperficiall pencagons ‘(as ic was manifeft, by the 5.of this 
ooke) which therefore containe a Dodecahedron (by the 24. definition of the eleuenth ) . And it is 
infcribed in the O&ohedron (by the r.definition of thisbooke } : for that euery ong of the bafes of the 
cle do receane angles therof. Wherefore in an O€tohedron geuen, is infcribed a Dodeca- 
edron. ! >. 
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g The 18. Probleme. The 18. Propofition. => 

Ina trilater and equilater Pyramis, toinftribea Cube. 
Pa SA Vppofe that there be a trilater equilater Pyramis,whofe bafe let be ABC, and toppe the 
PA OXX Mi point D . And let it be comprehended, in a Sphere, by the 13. ofthe thirtenth. And leg 

VAN e the centre of that Sphere be the point E. And from the folide angles A,B,C,D, draw righe ` 
$ XJ Lines pafling by the centre E, ynto the oppofite bafes ofthe pyramis, and they ‘hall fall 
= ASY perpendicularly vpon the bafes, and fhal! alfo fall vpon the centres of the circles which 
Ea containe the bafes, by the Corollary of the 13.0fthe thirtenth . Let the centre of the tri- 
angle A B C, be the point G, and let the centre of the triangle A D C be the point H, and of the trian- 
gle A DB let the point N be the centre, and finally,let the point F be the centre of the other triangle 
DBC. And let the right lines falling vpon thofe cétres be D E G,B EH,C EN,& AEF. And by thofe 

centers GH, N,F,let there be drawen from the angles to the oppofite fides thefe right lines, a r L, 

+ K, 
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of Euclides Elementes. ; Fol.4.43. 


DH KBN. Msand DE L, which fhall fall perpendicularly vpon the fides B C,C A;A D, and CB,by the 
Corollary,of the'r2.ofthe thirtenth; and therefore they fhall cut-them into.two.equall partes in th¢ 
pointes K; L,M, bythe a cee wi e t 7 = ae! tarp: vga OR $ af hl $ a 
3,0f the third s Agayne sok 
letthe lines which wer 
drawen from the folide 
angles to the oppofite 
bafes be diuided into 
two equal partes,name- 
ly, the line DG in the 
point T,the line C N in ' 
the point O, the line 
AF inthe point P,and 
the line BH in the 
oint R: and drawe the 
Paes HT,FT,H O,and 
FO. Now forafmuch 
as the lines GK, and 
GL, which are drawen 
from the centre of one 
and the felffame trian- 
gle ABC to the fides, 
are equall,and the lines 
D Kand D Lare equall, — 
for they are the petpen- 
diculars of equal & like A <== 
triangles: andtheline _ 
D Giscommon to thé. 
Wherefore,by the 8.of 
the firft,the angles K D- 
G & LD Gare equall. 
And forafinuch as the 
lines HD & DF are dra- 
wen from thé centre of 
equal circles which c6- -~ -pa 
taine the equal triangles A D C.& DB C,therforethey are equal, & the line D. Tiis cõmon to thé both; 
and they cones equal angles,as before hath bene proued.Wherfore the bafes H T and F T are‘equal 
by the 4.of the firft.And by the fame reafon if we drawe the lines C F and C H, may we proue thatthe 
other lines H O,and F O,,are equal to the fame. lines HTvand E T,and alfo the one to the other. W bers 
fore alfo after the fame. maner may be proued that the reft of thedines, which couple the centres of the 
triangles and thedections of the perpendiculars into two equal partes,as the lines N P,G R,G P;RN: 
N T,P H,G O,and R F,are equal. And forafmuche as from euery one of the centres of the bafes ‘are 
drawne:thre right lines to the fections into two equal parts of the perpendiculers, and there are foure 
centres,it followerh,that thefe equal right lines fo drawne,are twelue in number,of which euery three 
and three make afolide angle in the foure centres of the bafes, and in the foure {eGtions into two equal 
partes of the perpendiculars: wherfore that folide hath 8.angles,contained vader 12 sequal fides, which 
make fixe quadrangled figures, namely, HO.FT,PGRN,PHOG,GOER,ERN Tand TN PH 
Now letys proue that thofe quadrangled figures are rectangle. on nl al j 
___ Forafmuchas vpon D.C the common bafe;of the triangles AD Cand BD C falleth the perpen- 
diculars AS and B S,which are dtawne by the centres H and F: either of thefe lines HS and S F fhalbe 
the third part of either of thefe lines A S and $ B: for the line AH is duple to the line H'S,and deuideth 
the bafe D C into two equal partes by the corollary of the 12.0f the thirtenth, Wherefore in the trian- 
gle AB S,the fides A S and B Sare cut proportionally in the poynts H and F:and therfore the line H E 
isa parallel to the fide A B, by the 2.of the fixth. Wherfore the triangles A SB and H S Fare equiangle 
by the 6.of the fixth, Wherfore the bafe H F fhalbe thethird part of the bafe A B,by the 4.of the fixth. 
We may alfo prone that thelixe T O isthe third part of the line D C,for thelinesE C and ED, which 
are-drawne from'the centre of the {phere which containeth the pyramisare equal: and the line EN 
l {which is drawne from the centre to the bafe)is thethird part of the line E C, fo alfo is the line G E the 
third part ofthe line E D(by the corollary of the 13.of the thirtenth) for it is the fixth parte of the dias 
meter of the fphere which containéth the pyramis: And the line O N,is the half of the whole line NC 
wherfore the refidue E O is the third part of the line E C,and fo alfo isthe line ET the third part ofthe 
line E D.Wherfore the line T O in the triangle D E C isa parallel to thelineD C,andis a third parte 
of the fame,by the former 2 and 4.of the fixth,as the line H F was proued the third part of the line AB. 
But A B and D C being fides of the pyramis are egual. Wherfore the lines HF and TO, being the third 
partes of equal lines,are equal, by the 15.0fthe fiueth. Wherfore by the 8.of the firt the angles H T F, 
and T F O are equal:and by the fame teafon athe angles oppofite vnto them namely, the angles FO H 
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and OfrTare equal the'one to the other, and alfo-are equal to thefaidangles HT Pand'T FO: bus | 


thefé foure anglés aré equal to ¢.right angles by the corollary of the 3x:of the firit: wherefore the an— 
gles ofthe quadrangle H O F T are right angles.And by the fame reafon may the‘ angles‘of the “other. 
fiue quadrangled figures be proued right angles. Now refteth to proue that the forefayde quadrangles: 


are ech in one and the D F fa 
felfe fame plaine. ' a a alm i 
Take the quadragle’. Ma: men 
HOET: and fora- ` 
much as in the trian- 
gle A SB, theline H F- 
is proued a parallel to 
the line A B, therefore 
it cutteththe lines SV, 
andSB proportional- 
lyin the poyntsI.and — 
' E.by the z.ofthefixth: 
Now then forafmuch 
as S F was proued the 
third parte of the line, 
S B, theline SI, fhall 
alfo be the thirde part - 
of thelineS V. More ` | 
ouer forafmuch as the 
line V S,whiche cou- 
pleth the fections into 
equal partes of the op- 
pofite fides of the py-A < 
ramis} namely, of the - 
fides AB and DC, is_. 
by the centre E deui- 
ded into two equal 
partes, by the corolla- ! m 
ry of the feconde of _ : ; 
this boke (for itis the ae Ge PESOS 
diameter of the octo- A Ma ie te ee pe 
Kedron inferibed'in the pyramis) :therforë thë liné'S Tis two third partes of the halfe line SE. And by 
‘the fame reafo, forafmuch as in the ttiagle DEC the line TO is prouédto bea parallel to the fide DC, 
it fliall in the felfe farne triangle cut the lines C E and S'E! proportionally in the poynts O and I by the 
fame'z.of the fixth:but the line E O isproued ‘to bea third parte ofthe line E C. Wherefore the lyne 
EFis alfo a third pait of the line E S- Wherefore the refidue 1S fhalbe two third partes of the whole 
line ES. Wherefore the point Icutteth ¢ither of the lines T O and HP. Wherefore the two lines HI E 
and<T-1’O euitting the one theother, are in one and ‘the felfe fame’ plaine, by the,2-/of the eleuenth, 
And theféfore'the poyntes H,T,F,O are in one & the felfe fame plaine. Wherforejthe re@tangle figure 
H O'ET being quadrilater and ¢quilater, and in onè and ‘the felfe fame playne, is a fquare, by the 
difsitition of a fiare. And by the fame reafon may the reft of the bafes of the-folide’ be proued to 
be {qiates eqiiall and plaine or fliperficial’: Now then the folide is comprehended of ¢.equal fquares 
(which aré contained of 12, equal fides) which fquares'make 8-folide'angles,of which foure are in the 
centres of the bafes of the pyramis,and thé other 4. are ih the midle feGtions of the fotire perdendicu- 
_ Jars?Wherfore the folide HO È T P GR N,isacube by the 21.diffinition of theeleuenth, and is in- 
{cribed.in thé'\pyramis;by the firft definition of this boke: Wherfore in a trilater equilater pyramis ge- 
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< T'he line which cutteth into two equall partesthe oppofite fides of the Pye 
ramis.gs triple to the fide of the cube infcribed in the pyramis and paffeth by the 
centre of i he cube.For theline S E V, whofe third part the line S Lis, cutteth the oppofite fides C- 
D and AB into two equll partes ; but the lineE I ( whichis drawne from the centre of the cube to the 


bafe.is proued to beathird-part of the line E S: wherefore the fide of the cube which is double to the 
line EI thall bea third part of the whole line V S , whichis (as hath bene proued ) double to the line 
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Tn a trilater equilater Pyramis genen sto infèribe an Icofahedron. 
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=r) Vppole that the pyramis geuen,be AB GD: euery-one ofwhoke fides let be diuided into 
A two equall partes inthe poyntes B,M,K,L,P jN. And in every one of the bafes of that py- 
tamis,defcride the triangles E:F-P, P M N,N K:L; and EM K: which triangles fhall be e- 
|qutilater by the4.ofthe firit, forthe fides fubtendequall angles of the pyramis, contayned 
aus vader the halues of the fides:of the fante pyramis: wherfore the fides of the faid triangles 
=F are equall.Leethofe fides be dinided by an extreame and meane proportion(by the 30.0f 
the fixth)it the poyntes C;E,Q;R,S,F, H, 1, O, V, Y, X. Now then thofe fides are cutte into the felfe, 
fame proportions, by the 2.of the fourtéth: and'therfore they. thake the. like fectios,equall, by the 2.part 
of the ninth of the fiueth. Now fay, that the forefayd poyntes doo receaue the angles of the Icofahe- 
dron infcribed in the pyramis AB G D. In the forefayd triangles let there agayne be made other trian- 
gles by coupling the fections,and let thofe triangles BaT RS, TO H,C E Qand VX Y; which fhall be 
equilater: for every one of theirfides doo fubtend equallangles of equilater triangles , and thofe fayd 
equall angles are contayned vnder equall fides (namely, vnder the greater fegment andthe leffe) : and 
therefore the fides which fubtend thofe ‘angles are equall by the 4. of the firit . Now let vs proue. that 
at eche of the forefayd poyrits;as for exampleat T,is fet the folide angle ofan Icofahedron -Eorafmuch 
as the tridnglés TRS and T Q O are equilaterand equall,the 4.right lines T R,T'S;T Qand'T:O fhall 
be equall And forafmuch'as FP N K isa {quare cutting the pyramis AB GD into two equall partes; 
by the corollay of thefecond of this booke; the line T H fhall bein power duple to the line TN or N- 
H by the 47. of the firft. vi s 
For the lines TNorN H 
are equall, for that by con 
ftru&ion they are eche 
lefe fegmentes : and the 
line RT or T S isin pow- 
er duple to the fame line 
TN orNH (by the co- 
rollary of the 1s. of this 
booke ) for it fubtendeth 
„the angle of the triangle 
contayned vnder the two 
fegmentes. Wherfore the 
lines TH,TS,TR,TQ , 
aud T O are equall : and 
fo alfo are the lines HS, 
SR,ROQ,QO, andOH, . 
which fubtend the angles 
atthe poynt T,equall, For 
theline QR contayneth 
in se the two lines P- 
Q ånd PR the leffe feg- 
mentes , which two lines 
the line T H alfo contay- 
nedtin power. And the / 
reft of'the lines doo fub- 
tend angles ( of equilater 
miana ec vn- f n ae o) m G 
er the greater fegment and the leffe. Wherefore the fiue triangles T TO 
Rare equilaterand equall making the folide angle of an Icofahedron Abie oi tw aie iz 
_ thirrenth,in the fide P N of the triangle P N M. And by the fame reafon in the Ae hides of th ee 
angles P NM,NKL,FM K,8¢L¥P(whieh are inleribed in the bafes öf the pyramis)which Racers ri, 
in aliber {hal be fet 12.angles ofthe Icofahedr6 c6tained vider 2o.equal & equilater triangles of which 
fowere ate etn thea. bales of the pyramisynamely,thelefower tangles, TRSH O LCE Q, V XY: 
stigAgles'are vnder 4.angles of the pyramis: that is,the fower trian SEES GER LORD Ey Poe 
4.ctianglesare vader 4.angles of the pyramis: that isthe fower triangles C1X, YS H,ERV, TQ O} 
and-vndér-euery one of the fixefides of the pyraimis are fet two'triangles, namely “ynder the fi os f 
the triangles T H Sand T H-O+vnder the file DB the triangles R QE and R Ts medi PENTE 
the triangles C:O Qand C O I:vnder the fide A-B,the triangles EXC and ERY: ‘nde Ne hace $ 
a AE eai and S VY:and vnder the fide A G the triangles TY H and 1Y X. wieder Tél a 
lide being comtayned vnder 20,equilater and equall triangles fhalt be an Icofahedron by the 23 .difiniti- 


onof the eleventh: and fhallbe inferibed in the is: D by the firit difinition ofthis booke 
pyramis A B GD by the firit diffi of 

for all his angles doo at one time touch the bafes of the pyramis . Wherefore in eine k a 

ramis geuen, We haue infcribedan Icofahedron. Í “ee y ae 
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g The 20. Propofition. The20. Probleme. 
In a trilater equilater Pyramis genen,toinfcribe a dodecahedron. 
: YYy.ili. Suppofe 
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The fiftenth Booke > 


Vppofe that the pyramis geuen be A B GD, eche of whofe fides lét be curreinto two e+ 
squall partes:and draw the lines'which couple the fe&tions , which being diuided by an 
extreame and meane proportion , and tight lines being drawne by the fections, flhall re- 
i ceaue 20.triangles making an Icofahedron , asin the former propofition it was manifeit.. 
u}-Now then if we take the centres of thofetriangles,: we fhall there finde the-20: angles of 
-© «the dodecahedron infcribed init by the sof thisbooke. And forafmuchas 4.balés of the 
forefayd Icofahedré are cécentricall with the bafes of the, pyramis, as it was proued.in-the 2.corollary 
of the 6.0f this boke: there fhal be’plated 4 angles of thé dodéecahedr6,namely,the 4,angles E,F,H,D,, 
in the 4.centres ofthe bafes:and of the other r¢ianglesjivnder euery-one of thes, fides of the pyramis, 
are {ubtended twe :namely,vnder the fide A D, the angles C K: vnderithe fide B-D theangles:L 1: vn- 
derthe fide GD the angles M, N? ynder thefideA B the angles T, S.: ivnder the fideB G-theangles P, 
O:and vnder the fide -A G the angles R,Q :fo there'reit 4. angles, whofe true place we will now ape, 
pores asacube contayned in oneand the felfe fainefphere with a dodecahedron, isin{cri-, 

ed in the fame dodecahedron;as.it was'manifelt by thex7.of the thirtenth,and 8.0fthis booke:it fol- 
łoweth thata cube anda dodecahedron ¢ircum{cribed aboutit, are contayned in} one and; the felfe 
fame bodies, for that their angles concurre in oneand the-felfe fame poyntes.Andit was proued inthe 
.#8.0f this booke,that 4.angles of the cube in{cribed in the pyramis are fét.in the middle feions of the 
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perpendiculars which are drawne from thefolideangles ofthe pyramisto the oppofite-bafes : where- 
fore the other 4.angles of the dodecahedronare alfo,as theangles of the cube, fetin thofe middle fec- 
tions of the perpendiculars.Namely,the angle V is fet in the middett of the, meter dienes AH ‘the an- 
gle Yin the middett of che an Hei B F; the angle Xin the middeft of the perpendicular G E:and 
Jaftly che angle D in the middeft of the perpendicular D which is drawne from the toppe of the py- 
ramis to the oppofite bafe , Wherefore thofe4.angles of the dodecahedron may be fayd to be direétly 
vnder the folide angles of the pyramis,or they may be fayd to be fetar'the perpendiculars: Wherefore 
the dodecahedron after this maner fet,is in{cribed in the pyramis geuen ( by the firlt diffinition of this 
booke ) for that vpé every one of the bafes of the pyramis are fet an angle of the dodecahedré iaferi- 
bed. Wherefore in a trilater equilater pyramisisinfcribedadedecahedron. = 
ares 
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In enery one of the regular Solides to infcribe a Sphere. 


of Exclides Elements Fol4 45. 


$ N che 13. of the thirtenth and the other 4. propofitions following, it was declared that 
ithe s.regular folides,are fo contayned in a fphere,that right lines drawnefrom the cen- 
Y4 tre of the {phere or of the folide inferibed „to euéty one ofthe angles of the folide in- 
*< {cribed,are equall . Which right lines therefore make pyramids , whofe toppes are the 
D centre ofthe {phere , or of thefolide , and the bafès are entry one ofthe bafes of thofe 
a folides . And forafmuch’as thofe bafes are in enery folide equall and like the one tothe 
other,and defcribed in equall circles: thofe circles fhall cutte the {phere : for the angles 
which touch the circumference of the circle,touch alfo the fuperficies of the fphere. Wherefore perpé- 
diculars drawne from the centre of the {phere to the bafes , or to the’playne Doiie of the equall 
circles are equall,by the corollary of the aflumpr of the 16.0f the twelfth . Wherefore making the cen- 
tre the centre of the fphere which contayneth the folide, and the{pace fome one of the equall perpen- 
dicnlars,deferibe a {phere, and it fhall touch euery one of the bafes of that folide + neither fhall the fu- 
perficies of the {phere paffe beyond thofe bafes: when as thofe perpendiculars are the left lines which 
are drawne from the centre to the bafes, by the 3 corollary of the fame aflumpt. Wherefore we haue in 
euery one of the regular bodies infcribed a {phere: which regular bodies are in number onely fiue, by 
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the corollary ofthe 18:0f the thirtenth. «57+ 77 *- 
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eds ene ‘A Corollary. 


he regular figures infcribed in fpheres , and alfo the [pheres circumftrie 
bed about them or contayning themi bane one and the felfe fame.centre. Namely; 
their pyramids , the'angles of whofe bafes touch the fuperficies of the {phere , doo from thofe angles 
caufe equal! right ‘lines to be drawne to one and the felfe fame poynt, making the toppes of the pyra- 
mids in the famë poynt : and therefore they make the centres of the {pheres in thé felfe fame toppes” 
whens the right lines drawne from thofe angles to the crooked fuperficies, wherein are fer the an- 
gles of the bafes of the pyramids,are equall.. hes mes 
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Of thefe folides,onely the O&ohedron receaueth the other folides inferibed one within an 
other . For the O@ohedron contayneth the Icofahedron inferibed init : and the fame 
Tcofahedron contayneth the Dodecahedron infcribed in the fame Icofahedron: . 
and the fame dodecahedron contayneth the cube infcribed in the fame > 
O€tohedron, and finally the fame cube circum{cribeth the Pyra- 
mis infcribed in the fayd O@ohedron . But this happe- 
i neth. notin the other folides. __ ae. 
an G3?) N i : ' y k ‘ 
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The ende of the fiuetenth Booke 
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1: N the fornterfiuetenth booke hath bene taught how, 
IA toinferibe the fiüe regular folides one’ with in another: 
Now femeth to teft,to copare thofe folids fo inferibed , 
one to an other,and to fet forth theif paffions and pro~ 
prieties: which thing ,F/ufjas confidering, in thisfixtéth’ 
booke added by him, hath excellently well and molt 
conningly performed . For which vndoubtedly he hath 
of allthem which hauea lone to the Mathematicals,de-. 
_ferued much prayfe and commendacion:both for the 
Leo greattrauailes and paynes (which itismoftiikely ) he 
ig) i hathtakenin innenting fach ftraunge and. wonderfull 
Soe" 


NN NNa , contayned , as alfo for participating and communica- 
ouenn t Ale. 40 s ting abrodethe-fame to others. Which,booke.alfo,thar 
the reader fhould ‘want nothing conducing to the perfe@ion of Euclides Elements: 
Ihave with fome trauaile tranflated,& for the worthines*thereof haue-addedcit,as a 
fixtenth booke to the 15. bookes ofEuclide. Vouchfafe therefore gentle reader dili- 


gently to read and peyfe it,forinit hall you findenotonély matter ftrange and delec- _ 


table, butalfo occafion of inuention of greater things pertayning to the natures of the 
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A Dodecahedron, and a cube infcribed init, and a Pyramis inferibed in | 
the fame cube, are contained in one and the felfe fame sphere. 


bed (by the firfof the finetenth :and alltheangles of the cube are ferin the angles 
yi of the dodecahedron circumfcribed aboutit(by,the 8.of the fiuetenth) : Andall 
Wa che angles ofthe Dodecahedron, are fet in the faperficies of the fphere,by the 7. 
“UWS of the thirtenth. Wherefore thofe-thrée folides infcribed one within an other,are 
Səf contained in one and the felfe fame {phere,by the firft diffinition of the fiuetenth. 
SNES A dodecahedron therfore and a cube infcribed in it, and a pyramis inferibed in the 


] Or the angles of the pyramis are fet in the angles of the;cube wherein itis infcri- 


{ame cube, are contained in oneand the felfe fame {phere . 


__. gA Corollary. — 
T hefe three folides likewife are fet in one and the felfe fame Icofahedron or 
E . P à nk 2 
OZohedron or P yramis.Forthey are infcribed in one and the fame Icofahedron,by the,5.11.8¢ 


12.0f the fiuetenth: and they are infcribedin one and the felfe fame Ottohedron, by the 4. 6.and 16,0 
the fame: laftly they are in{cribed in one and the felfe fame pyramis,by the firft,18.and'19.0f the fame. 
For the angles ofall thefe folides are fet in the centres of the bafes of the circumfcribed Icofahedron, 
er octohedron,or pyramis. Jy l af . 


q The z: Propofition. 7 
T'he proportion of a Dodecahedron'circumfcribed about a cube,to a Dodecae 
= : ~ hedron 


Kr WY .propofitions withtheit demonftrations , inthisbooke _ 
Series 
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\gt& uided by an.extreme and meane proportion:and the fide of the dodecahedron circum- 
Pa RZ‘) {cribed about the fame cube,is the greater fegment of the fide of the fame cube(which 
f bie Ve y: thing alfo was taught in the 13 .of the fiuetenth)the fide of the Dodecahedron circum- 
*) feribed,fhalbe to the fide of the Dodecahedrowinfcribed, as the greater fegment of a 
right line deuided by.an extreme and meane proportion, is to the lefle fegment of the 
fame,which proportion is called an extreme.and meane proportion,by the diffinition,and by the 30.0f 
fixth.But the proportion of likefolide prolihedrons,is.triple to the-proportion of the fides of like pro» 
portion,by the corollary of the 17.0fthe twelueth. Wherefore the proportion of the Dodecahedron 

circumfcribed about the cube,is to the dodecahedron infcribed inthe fame cube, in triple propertion 

of the fides ioyned together by.an extreme and meane proportion. :The proportion therefore of 2 Do~ 
decahedron circum{cribed about a cube to a dodecahedron infcribed in the fame cube, is triple to an 
extreme and meane proportion. a - 


` The 3.Propofition. ` 


Inenery equiang le and equala ter Pentagon ‘ d perpendicular dra wne from 
_one of the angles tothe bafe is denided by anextreme and meane proporti« 
on by a right line fubtending the fame angle._- i 


= Vppofethat A B CDF be an equiangle and equilater 
im. pentagon : and fronrone of the angles namely, from ` 
z| A let there be drawne to the bafe C D a perpendicu- 
=. Jar A G:and let the line B Fy fubtend the angleB A F, 9 
eB Flet the line AD cutinthe poyntI. Then-I fay: 
thar the line B F,cutteth the line A G by an extreme and mieane B 
proportion, For forafmuche as the angles G A Fand GA Bare 
equal by the 27.0f the third, and the'angles AB Fand AEB, are:! 
| “equal by the:s.of the firft-theréfore the angles remaining at' the 
poyntE,of the triangles A EB arid A E Fare equal: for thattheys: 
are the refidues of two rightarigles by the corollary of the 32.0f.!: 
‘the firft. But the angle E G Cy is by conftructiona rightangle: `- \ 
~whetfore the lines B F & C Dare’parallels by the 28.of the frit: ` 
‘Wherefote as the line DI is to'thelline TA,{0 iftheline GEto ©: 
„the liné EA, by the 2 of the fixth But the line DA, isin the pointi ind > pe 43h Bailon 
I deuided by an ‘extreme and meane proportionsby the 8.of thé thirtenth: Wherfore the line GA isin 


thé poynt E,deitided by an extrémie atid meaiié proportion (by the 2:0f the fourtenth).Wherfore in e- 
uery equiangle and equilater petitagon,a perpendicular drawne from one of the angles tothe bafe, is 


` i 
ia 


Ta 


deuided by an extreme and medne'proportioù by a right line fubtending the fame angle. 
ok ie PR ate. Wf Ok Mera ie i MEn $ 
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the bafe of the Pyramis by an extreme and meane proportion. 
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ANE. Vppofe that AB G be the bafe ofa pyramis, in. which let, be infcribed an equilater triangle 
A F K H,which is done by deuiding the fides into two equal partes. And in this triangle let 
W there be infcribed the bafe of the Icofahedré in{cribed in the pyramis: which is defcribed by 
 deuiding the fides FK,KH,HF,by an extreme & meane proportié in the poynts C, D, E, by 
the r9.0f the fuetéth: Againe let the fides of the pyramis,namely,A B,B G,and G A be denided by an 
extreme and meané proportion in the poynts I,M,L, by the 30.0f the fixth. And drawe thefe right lines 
A M,B L,G I.Then I fay that thofelines defcribe the triangle CDE of the Icofahedren. For forafmuch 
as thelines B.G and F H are parallels, by the2.ofthefixth: by the point D let the line ODN be drawne 
arallel to either of the lines B G & F H. Wherfore the triangle HDN fhalbe like to the triangle HKG, 
y the corollary of the 2.ofthe fixth. Wherfore either of thefe lines D N and N H fhall be equal to the 
line D H,the greaterfegment of the line K HorF H. And:forafmuch as the line F O isa parallel-to the 
line H K,and the line-O D to theline F H: theline O D fhall be equal to the whole line F H in the pa- 
rallelogrammeF O D H,by the 34.0fthe ‘s 1 a > 
firft. Wherefore as the wholelineF His -~ =u 
to the greater fegment FE, fo fhall the 
lines equal to' them be, namely, the line 
O D to the line DN, by the7.of the fifth. _ 
‘Wherfore the line O N is deuided by an 
extreme and meane proportion in the . 
poynt D,bythe2z.of thefourtenth. Bur 
the triangles A O D,A FE,and ABM, are 
like the one to the other, and foalfoare , 
the triangles ADN, AEH, andAMG, 
bythe corollary ofthe fecdd ofthe fixth: . 
Wherefore as FEistoEH,foisO Dro. | 
D N,and B M to M G. Wherfore the line 
AM cutting thelines F H and ON, lyke 
ynto the line B G in the pointes E,D,M, 0 
defcribeth E D the fide ofthe triangle of : 
the IcofahedronEC D, which isdefcri- `. ‘ 
bed in the {eGtions E,C,D, by fuppofitio. * 
And by.the famereafon the fines BL and Lat 5 A amaa 
G Lihall defcribe the other fides EC and B i OR. E 1 
C D ofthe fame triangle.By the point Es u Ave) 5 A Gots Saa Sh caw AG. 
let there be drawne to G Iå parallel line. P E Q Now forafmuch as the lines B M and E E are parallels, 
the line A M is in the poynt E,cut like to the line A B in the poynt F,by the 2.0f the fixth. Wherefore 
the line A Eis equal to the line E M:and.ynto the line E M alfo are equal, either of the lines,G D and 
D I: which are cut like vnto the forfaid lines. Againe forafmuche asin the triangle A D1 thelines DI 
and EP'are parallels,as the line D I is to the line E P,fo isthe line AD to theline A E : butas, the line 
A Dis totheliné A E,fo is theline D Gto the line E Q. by the 2.0f the fixth: wherefore as the line DI 
is tothe liñe E P,fo isthe line D G to the line EQ:and alternately as the line D-Lis to the line DG, fo 
is the line EP to theline E Q: but thelines D: and Gare equal: wherfore alfo the lines EP and EQ. 
are equal:And forafmuch as theliné A H isequal to theline F H,,whofe greater fegmét is the line HN: 
therfore thè whole line A N,is deuided by-an extreme and meane proportion in the poynt H,. by the 
y.of the rhirrenth. But as the line'A N isto the line A H,io is the line A D to theline A E,by.thez.6£ 
fixth(for the lires FH and O'N are parallels: Jand againe as the line A D is to the line A E, fo-(-by the 
fame) is the line A G to theline A Q,and theline AI to theline AP + forthe lines P Q, and G I are 
parallels : Wherefore the lines A G and A Lare deuided by an extreme and meane proportion in the 
points Q & P:&theline A aan thegreater fegmeét of the line A Gor A B.And forafmuchas the 
whole line A G is to the greater fegment A Q_,as the greater fegment A I is to the refidue A P : the 
line AP [halbe the lefe fegmentof the whole line A B.or A:G.Wherfore. the line PE Q>¢which by 
the poynt E paffeth parallelwife to the line: G1) cutteth the lines A Gand B A by an extreme and 
meane proportion in ah poynts Q and P.And by the fame reafon the line P.R (which by the poynt C, 
affeth parallelwife to the line A M)fhall fall vpon the feCtions P and R:fo alfo fhal the line RQ (which 
H the poynt D paffeth parallelwife to thé line B L)fall vpos the fections R Q. Wherefore either ofthe 
lines P Eand E Q fhalbe equalto the line C D,in the parallelogrammes P D,and Q C,by the 34.0fthe 
firft. And forafinuch as thelines P Eand E Q are equal,thelines P C,C R,R D and D Q thalbe likewife 
equal. Wherfore.the triangle P. RQ is equilater;and cuttéth the fides of the bale of thepyramis in the 
poyntes P,Q,R,by an extreme and meane proportion. And in itis infcribed the bafe E C D of the Ico- 


_fahedron ‘contained in the forefayd pyramis: If therefore from theangles of thie bafe of apyramis,be 
drawnte to the oppofite fides, right linés cutting the fayde fides by an extreme and meane proportion + 


they fhali containe the bafe of the Icofahedron in{cribed in the pubis, eae fhall be'infcribed 
inan equilater triangle,whole anglescut the-fides of the bafe of the pyramis by an'extreme Se:meane 
proportion. Crate hee aa ath E ETTE 
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Elementes of Geometry added by Flufeas.  Fol.4.4.76 
) q A Corollary. a E n 


The fide of an Icofabedron infèribed in an OGobedron, is the greater 


Segment of the line , which being drawen from the angle of the bafe of the . 


OéZohedron cutteth the oppofite fide by an extreame and meane proportion. 
For,by the 16.0f the fiuetenth,F KH is the bafe of the O@ohedron,which containeth the bafe of the I- 
cofahedron CDE : ynto which triangle F KH, the triangle H K G is equall,as hath bene proued. By the 

- point H draw vnto theline M E a parallel line H T, cutting thelline D'N in thepoint S. Wherefore ES, 
DT,and ET,are parallelogrammes : and therefore thelines EH and M T are equall : andthelines EM 
and HT are like cut in the pointes D and S,by the 34.0f the firft. Wherefore the greater fegment of the 
line HT is the line H S,which is equall to ED the fide of the Icofahedron. But(by the 2.0f the fixth)the 
line T K iscut like to the line H K by the parallel D M.And therefore(by the 2.of the fourtenth) itis di- 
uided by an extreme and meane proportion.But the line TM is equall to the line EH. Wherefore alfo 
the line TK'is equall to the line EF or DH . Wherefore the Ath EH and T Gare equall. Forthe 
whole lines FH and KG are equall. Wherefore KG the fide of the triangle HKG is in the point T diui- 
ded by an‘extreme and meane proportion in the point IT,by the right line HT, and the greater fegment 
thereofisthe line ED the fide of the Icofahedron infcribed in the O@ohedron, whofe Bafe is the trian- 
gle H KG (or the triangle FKH which is equall to the triangle HKG ) by the 16.0f the fivetenth, | 


y The s. Propofition. 


The fide of a Pyramis diuided by an extreme and meane proportion, mae 
keth the leffe fegment in power double to the fide of the Icofabedyon ine 
Sorvibed init. | l } 


: : 5 
Vppofe that AB G be the bafe ofa pyramis ¢ and let the bafe of the Icofahedron inferi- 
bedin it,be C D E,defcribed of threerightlines,which being drawen from the angles 
kzal of the bafe A B G cut the oppofite fides by anextreme and meane proportion, by the for- 
[mer Propofition:namely,of thefe three lines A M, B I,and G L. Then I fay, that A Ithe 
AG lefle fegment of the fide A G,is in power duple to C E the fide of the Icofahedron . For, 
forafinuch as by the former Propofition,it was proued that the triangle CD E is infcri- 
bed in an equilater triangle, whofe angles ‘cut the fides of ; 
A BG the bafe ofthe pyramis by an extreme and meane . 
proportion, let that triangle be F H K, cuttingtheline AB A 
in the point F . Wherefore the leffe fegment FA is equall 
to the fegment A I, by the 2.0f the fouretenth : (for the 
lines AB and AG are cut like ). Moreouer thefide FH of 
the triangle FHK isin the pine D cutinto two equall 
partes,as in the former Propofition it was proued,and F C- 
E Dalfo by the fame isa parallelogramme: Wherefore the 
lines CE and F D are equall, by the 33,0f the firft.And for- 
afmuch as the line F H fubtendeth the angle B A G ofan e- 
quilater triangle, which angle is contained vnder the grea- 
ter fegment A Hand the leffe fegment AF: therefore the 
line FH is in power double to the line AF or to theline AI 
the leffe fegment, by the Corollary of the 16. of the fiue- 
tenth . But the fame line F H isin power quadrupleto the - ; 
line CE, by the 4.0f the fecond: (for the line F H is double B K 7 mas 
to theline CE ). Wherefore the line A I being the halfe ofthe {quare ofthe line F H is in power duple 
to the line C E, to which the line F H was in power quadruple . Wherefore the fide A G of the pyramis 
being diuided by an extreme and meane proportion,maketh the leffe fegment A Lin power duple to the 
fide C E of the Icofahedron infcribed init. : 


q A Corollary. 
The fide of an Icofabedron infcribed in a pyramis , is a refiduall line. 


For the diameter of the Sphere which containeth the fiue regular bodies, being rational, isin power fef- 
quialtera to the fide of the pyramis,by the 13.0f the thirtenth : and therefore the fide of the pyramisis 
rationall, by the definition : which fide being diuided by an extreme and meane proportion, maketh 

AAA.ij. the 


Conktruttions 


Demonfirae 
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Conitruttion. 


AOX 1 °Dbe fintenth Booke ofthe 


theleffe fegmenta refiduall line,by the 6. ofthethirtenth. Wherefore the fide of the Icofahedron be- 
ing commenfurable to the fame lefle fegment (for the {quare of the fide of the Icofahedron is the halfe 
cee Ae of the faid leffe fegment) is a refiduall line, by that which was added after the 103. of the 
tent 00 fey | w ra eh 8 i =T TA ale i a.. 


4 
& 


1. The 6, e A si 


~ ee 


The fide of a Cube containeth in power halfe the fide of an equilater trian- 
gular Pyramis inferibed in the faid Cube. 


ze Or forafmuch as the fide of the pyramis infcribed in the cube'fubtédeth two fides of the cube 


Aw, which containe a right angle,by the 1.0f the fiuetenth : it is manifeft, by the 47. of the firft, 


= 


lythat the fide of the pyramis fubtéding the faid fides,is in power duple to the fide of thecube: 


pyramis- The fide therefore ofa cube containeth in power halfe the fide ofan equilater triangular pyra- 


‘ mis infcribed in the faid cube. 


q The 7.Propofition. 


The fide ofa Pyramis is duple to the fide of an Oéfohedron infcri« 
bed init. ~- las ei | ` 


1 


Z, yy Orafmuch as by the 2.of the fiietenth it was proued,that the fide of the O&tohedron in- 
WANS {cribed in a pyramis coupleth the midle fe&tions of the fides of the pyramis. Wherefore 
JA the fides ofthe pyramis and of the OGohedron are parallels, by the Corollary of the 39. 
ON | V of thefirit : and therefore,by the Corollary of the 2.of the fixth, they fubtend like trian- 
RU) Praag gles . Wherfore (by the 4.of the fixth) the fide ofthe pyramis is double to the'fide of the 
CS) OGohedron,namely,in the proportion of the fides . The fide therefore of a pyramis is 
duple tothe fide ofan OGohedron infcribed in it. E 


“a The 8. Propofition. | 
T he fide of a Cube is in power duple to ‘the fide of an O€fohedron infcrie 


bed init. 


exes T was proved in the 3.of the fiuetenth,that the diameter of the OGohedron infcribed in the 
RS] [2g cube,coupleth the centres of the oppofite bafes of the cube . Wherefore the faid diameter is 
f>34 4€ Y equall to the fide of the cube . But the fame is alfo the diameter of the fquare made of the 
PAE OS fides of the O@ohedron, namely,is the diameter ofthe Sphere which containeth it, by che 
14.ct the thirtenth . Wherefore that diameter being equall to the fide of the cube, isin power double 
to tae fide of that {quare,or to the fide of the OGtohedron infcribed in it,by the47.of the firit. The fide 
therefore of a Cube, is in power duple to the fide ofan Octohedron infcribed init’: which was requi- 
red to be proued. 7 € i 


g The 9.Propofition. 
© 1 The fide of a Dodecabedron, is the greater fegment of the line which 
-c containethin power ‘halfe the fide of the Pyramis infcribed in the fayd 
Dodecahedron. 


si] Vppofe that ofthe Dodecahedron A B G D the fide be AB: and let the bafe of the cube 

infcribed in the Dodecahedron be E C F H,by the 8.of the fiuetenth . And let the fide of 

| the pyramis infcribedin'the cube be C H, by the 1.0f the fiuetenth. Wherefore the fame 
pyramis is infcribed in the Dodecahedron,by the 10.0f the fiuetenth . Then I fay, that ` 

SAX AB the fide of the Dodecahedron is the greater:fegment of the line which contai- 

— neth in power halfe the line C H, which is the fide of the pyramis infcribed in the 

a l Dodecahedron. 


b oseo - 


& Wherefore alfo the fquare of the fide of the cube is the halfe of the fquare of the fide of the _ 


¢ 


Elementes of | Geometry added by Plufas, 


Dodecahedron . For forafmuchas,EC the fide of the cube be= 
ing diuided by an extreme and meane proportion maketh the 

greater fegment the line A B, the fide of the Dodecahedron,by the 
firit Corollary ofthe 17.0f the thirtenth : ( For they are contained- 
in one and the felfe {ame Sphere (by the firlt of this booke) : and 
theline EC the fide of the cube coutayneth in power the halfe of 
the fide C H, by the ¢.of this booke . Wherefore AB the fide of 
the Dodecahedron, is the greater fegment of the line EC, which 

containeth in power the halfe ofthe line C H, which is the fide of 
the Dodecahedron infcribed in the pyramis. The fide therefore 

ofa Dodecahedron, is the greater fegment of the line which con- 

taineth in power halfe the fide ofthe Pyramis infcribed in the faid 

Dodecahedron. i 


Fol.4 4.8. 


A 


q The 10. Propofition. 


Whe fide ofan I cofahedron „is the meane proportional betwene the fide of 


the Cube circumfcribed about the Icofahedron, and the fide of the Dode» 
cabedron in{cribed in the fame Cube. 7 | l 


Z) Vppofe that there be a cube A B F D, in which let there be infcribed an Icofahedron C L- 
ENK I G OR, by the 14.0f the finetenth. Let alfo the Dodecahedron infcribed in the fame be 
ED MNP S, by the 13.0f the fame. Now fofafmuch as CL the fide ofthe Icofahedron 


is the greater fegmét of A B the fide of the cube circumfcribed about it,by the 3.Corolla- 


Lel ry of the 14.0f the fiuetenth :and the fide E D of the 
"~~ Dodecahedré infcribed in thefame cube is the lefe 
fegmét of the fame fide A Biof the cube,by the 2.Corollary of the A 

13,0f the fiueténth: it followeth that AB the fide of the cube be- 
ing dinided by an extreme and. meane propersigh mated the 
greater fegment C L the fide ofthe Icofahedron inferibed inir, 
and the leffe fegment ED the fide of the Dodecahedron likewife 
infcribedinit.. Wherefore as the whole line A B the fide of the 7 
cube, is to the greater fegment C L the fide of the Icofahedron, 
fois the greater fegment CL the fide of the Icofahedron, to che 
lefle fegment ED the fide of the Dodecahedron, by the third 
definition of the fixth . Wherefore the fide of an Icofahedron, 

is the meane prooortionall betwene the fide of the cube circum- g 
{cribed about the Icofahedron, and the fide of the Dodecahe- 
dron infcribed in the fame cube. 


q Ube 11. Propofition, 


T'he fide of a Pyramis, is in power + Offodecuple to the fide of the cube in: 
feribedinit. 7 . 


Or,by that which was demonftrated in the 18.of the finetenth,the fide of the pyra- 
) || mis is triple to the diameter of the bafe of the cube inferibed init : and therefore it 
S) is in power nonecuple to the fame diameter (by the 20. of the fixth ) . But the dia- 

mer is in power double to the fide of the cube, by the 47.0f the firit . And the dou- 
Hey ble of nonecuple maketh Odtodecuple . Wherefore the fide of the pyramis isin 
WN, Power OCtodecuple to the fide of the cube inferibed in ite + ` 


( 


g Ube 12, Propofition. 


T'he fide of a Pyramis, is in power Offodecuple to that right line, whofe 
i AAAI. greater 
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greater fegment is the fide of the Dodecahedron inftribedin the Pyramis. 


gta cum{cribed about the cube is in power octodecuple to the fide of the cube infcribed, by 
Y the former Propofition: but the greater fegment of the felfe fame fide of the cube, is the 
ASer fide of the Dodecahedron which containeth the cube,by the Corollary of the 17.0f the 
<< y thirtenth . Wherfore the fide of the pyramis is in power otodecuple to that right line, 


namely,to the fide of the cube, whofe greater fegmentis the fide of the Dodecahedron 
iafcribed in the pyramis. i A 


q The 13. Propofition. 


T he fide of an Icofahedron infcribed inan Oéfohedron, is in power duple 
to the lefse fegment of the fide of the fame Offobedron. 


Ze Orafmuch as in the 17.0f the fiuetenth, it was proued, that the fide ofan Icofahedron inferi- 
at bed in 2 pyramis, coupleth together the two feations (which are produced by an extremeand 
S ‘efomeane proportion) of the fideof the O@ohedron which make a right angle : and that righe 
ECON EN is contained vnder.theleffe fegmentes of the fides ofthe O&ohedron, andis fubtended 
of the fide ofthe Icofahedron infcribed + it followeth therefore, thatthe fide of the Icofahedron which 
{ubtendeth the right angle, being in power equall to thetwo lines which containe the faid angle,by the 
47.0f the firft,is in power duple to euery one of the leffe fegmétes of the fide of the OGohedron which 
containe a right angle . Wherefore the fide of an Icofahedron infcribed in an OGtohedron, is in power 
duple to the leffe fegment of the fide of the fame O@ohedron. : 


g Lhe 14. Propofition. 


The fides of the Oc¢ohedron, and of the Cube inferibed in it, arein power 
the one to the other + in quadrupla fefquialter proportion. 


AKG Vppofe thit A B G DE bean Odtohedron, and let the cube inferibed in itbe F CHI. Then 
AGG 1 fay, that A B the fide of the O@ohedron,isin power quadruple {efquialter to F I the fide of 
Ve thecube . Let there be drawen to B Ethe bafe of the triangle A B E a perpendicular A N:and 


iSANG againe let there bedrawen to the fame bafe in the triangle GBE the perpendicular G Ns, 
which AN & GN fhall i ig 


affe by the centres F A 
and I- and theline A F 
is duple to theline FN, 
by the Corollary of the 
az. of the thirtenth. 
Wherfore theline AO 
is duple to theline OE, 
by the 2. of the fixth. 
For the lines FO and 
N Eare parallels . And 
therefore the diameter 
A Gis triple to the line 
FI.Wherforethepow- | 
er of A Gis * noncuple 
to the power of FI.But 
theline AG isin power 
duple to the fide AB, by 
the 14.0f the thirtenth. 
Wherefore the {quare 
of the line AB, being 
ing the halfe of the 
f{quare of the line AG, 
which is noncuple to 
the {quare of the line 


` Flis quadruple fefqui- G 


alter i i - : NE 


Elementes of Geometry ;added by Flufias. Fol.4.49. 


alter tothe {qiare'of the line F E. The fides.thereforeiof the OGtohedron andofthe cube inferibed in it, 
arein power thé one to the other;in quadruple fefquialter proportion. a 

| yT hery. Propofition: jk 
T'he fide of the Okfohedron, is in power quadruple fefquialter to that right 
line, whofe greater fegment is the fide of the Dodecahedron infcribed in 
the fame O€gohedron. . = 


zæ Orafmach'as in the 14.0f this booke; it was proued, that the fide of the OGohedron isin 
t4, power quadruple fefquialter to the fide of the cube infcribed in it : but the fide of the cube 

F being cut by an extreme and meane proportion, maketh the greater fegment the fide of the 

ih (QkeZ Dodecahedron circumfcribed about it, by the 3.Corollary ofa 13.0f the fiuetenth : there- 
fore the fide of the OGtohedron is in power quadruple fefquialter to that right line (namely,to the fide 
of the cube) whofe greater fegment is the fide of the Dodecahedron infcribed in the cube. But the Do- 
decahedronand the cube infcribed one within an other, are in{cribed in one and the felfe fame -OGo- 
hedron,by the Corollary of the firft of this booke . The fide therefore ofthe Ofohedron, is in power 
quadruple fefquialter to that right line, whofe greater fegment is the fide of the Dodecahedron inferis 
bed in the fame Octohedron. D 


q The 16. Propofition. 


The fide of an Icofabedron, is the greater fegment of that right line, 
whichis in power duple to the fide of the O&fohedron infèribed in the fame 
Icofahedron. N 


al Vppofe that there be an Icofahedron A B G DFH EC: whofe fideletbeB G or E Crand 
let the:O @ohedron infcribed in itbe AK D L.zand let the fide therof be. A.L:'Then I fay, 
{that the'fide E Cis the greater fegment of that right line which is in power duple to the 
ef fide A L- For forafmuch as figures infcribed and circum{cribed hauc one & the felf fame 
LK centre;by the Corollary of the'z1.of the fiuetenth, let the fame be the point I. Now right 
“> 7.» -dinés drawen by that centre to the midle feftions of the oppofite fides, namely, the lines 
AlDand KLL,doin the'point Tcutthe onethe otherin=” “ il 
to two equall partes,aud perpendicularly, by the Corolla- 
ry of the 14.0fthe fiuetenth: and forafmuch as they couple . 
the midle feCtions of the oppofite lines B Gand HF,ther-: 
fore they cut them perpendicularly : wherefore alfo the 
lines B G and H F,are parallels, by the 4. Corollary ofthe 
14.0f the fiuetenth . Now then draw aline from BtoH: * 
and the fayd line B H thall be equalland parallel to the line 
KL, by the 33.0f thie firft.Buttheline BH fubtendethtwo S~ 
fides of the pentagoa which is compofed-of the fides of -u 
the Icofahedron,namiely the fides B Aand A H: Wherfore l. 
the line BH being cut by an extremeand meane proporti-: \” 
on maketh the greater fegment the fide of the pentagoh;by: `- 
the 8.of thechirrenth which fide is alfo the fide of the Icd-'."; G: « >> 
fahedron,namely,E C . And vnto the line BH thelineKLysyoy edi s oo: 
is equall: and the line K L is in power duple to A L the fide ' 4 


e 
A 


R oe 


OSS 


1 
> 


ofthe O&ohedron,by the 47. of the firftt: for in the fquareilerz2h 5" - ie. 73% 
AKDL the angle KA Lisa right angle . Wherefore EC the fide of the Icofahedron,is the greater feg- 
ment of the line B H or K L,which is in power duple to A'L the fide'ofthe OGtohedron inferibed in 
the Icofahedron. Wherefore the fide of an Icofahedron,,is the greater fegment of thatright line, which. 
isin power duple to the fide of the O&ohedron infcribed in the fame Icofahedron.' |.» Í 
STA cc See aD ga 1 Bloc) )eS raising ta a See E Y: 
R eet : nL Ay E eA bist, am F a 
N 4 Da $ Lie ~~ js -3 The 17. Propojition. s A 95 ral 
°° The fide ofa Cube i to thë fide ofa Dodecabedion infribed in tin duple 


_ proportion of an extreame and meane proportion. 
$ For 


Draw in the 
figure a line 
from Bio He 


re 
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Qe par Lhe fixtenth Booke ofthe 20 


SALAA Orit was manifett by the2-corollary of the z3.of the fitetenth ; that the fideofa cube diuie‘: 
(ERGY, ded by an extreame and meane proportion ymakéth the lefle fegment 5 the fide of the dode- s 
ey zcahedron in{cribed init: but the whole is to the leffe fegment in duple proportion of that in 

P COALS which it isto the greater, by the 1o.diffiniti6 of the fifth, For the whole,the greater fegmét, 
and the lefle,are dines in continual] proportion, by the 3.difinition of the fixth . Wherefore the whole 
namely the fide ofthe cube, is to the fide of the dodecahedron infcribed in it, namely, to his lefle feg- 
* What th ment,in duple proportion of anextreame and meane proportion namely; * ofthat which the whole 
ar rue hath to the greater fegment,by the 2.of the fourtenth, ` 5 77 yp r 
duple yee Tiers ee mp ele ge Toco Scar, wee cme Ol han 
extreme an R : j X : al E . 
ea ` g The 18. Propofition. . oS ais 
portion isa 


aE 


“T he fide of a Dodecahedronis to the fide ofa Cube infcribed init, in cone 


uerfe proportion of an extreame and meane proportion... © 


pE . £ 7 ~~ PEN ea ‘ rn, 4 sat: 
p N T was proued in the3 corollary of the 43.0£the fiuetenth, that the fide ofa Dodecaher. , 
A= \ dron circumf{cribed about a Cube,is the greater fegment of the fide of the fame Cube.” 
Wherefore the whole fidẹ ofthe Cube inferibed is to the greater fegment’, namely,- 
V to. the fide of the dodecahedion circuinifcribed,in an extreame and meane proportion À 
SW whereforé by conuerfion,the greater fegment,that is,the fide ofthe dodecahedron, is 
f to the whole, namely, to the fide of the Cube inferibed , in the conuerfe proportion of 
extreame and meane proportion,by the 13.diffinition of the fiueth, 


Ann cy 
an 
pm l € g T'he 19. Propofition. d P 
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wn Tbe yide of an Otfohedronyis. fefquialter to.the fide ofa Pyramis infcrie 


bed in tt. 


Sy Ot ( by the'corollaryof the 14. of the'thirtenth ) the OGohedron is cutte into two 
quadrilater pyramids,one of which letbe AB GD F: and letthecentres of the cir- 
ticles which-contajiné theg. bafes ofthe:O&ohedron be K, E51, C . And draw thefe 
# rightlines KE;E1,°C,C-K,and-E C ..Wherefore KE 1 C isa {quare ; and one of the 
RS bafes of the.cube in{eribed in thé OGohedron,by'the 4.of the fiuetenth. And foraf- 
"N ‘much as theangles.ofa cube and of the pyramis infcribed in it,are fet inthe centres 
LS Sei Toss of the bafes of the OGohedron circuin{cribed about the cube, by the 6.of the fiue» 
tenth : and the fide of the pyramis coupleth the oppofite angles: of thé bafe: of the 

cube , by the 1.0f the fitierenth , itis manifeftrhat) ~. sien naurts Ore g 2% 6... al: 


Conitrafion. 
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a e the Octohedron A B G D F. Then Hay that G D'r. ox: yy 

w e the fide ofthe O&ohedron, is fefquialtertoEC lo. D.» 

. &\ the fide of the pyramis infcribed.init. Fromthe © rict: sn 
Ya 042 utes) poynt A draw tothe bafes B Gand ED perpendi-:! 

culars AN and AM:which(by the corollary of thé :' 

Demonfra-  12.0f the thirtenth)fhall palle by thećentresEand i ris iy 

tion. C.ânddrawthèline NM . Now,forafmuch as Bs : B 


thelingEC iste fide of the-pyramisin{cribed in iH boe © 8 cosuil s F< gee to cael! 


For thelines B'G.and.F D areby the’ perpendicu= sto 4.) í 

lars cutteinto two equall p in the poyntes N1: K Tef ad « i 

and M(by the3.of the third), Wherefore thelifies!; 4¥ | 272)... F 
N Mand GD fhall be parallels'and equall , bythé <:i cf asy: i ate 
33-0f the firlt. And forafiritich as: thé linesA.N ands 1 deko A 
A M-which; are the !pérpendiculars iofiequall andis:) .pfrog nidi idw dio bert. OR te. Dai 
like triangles,are eutia like in thepoyntes Band C;: G ot TT aio ode 


the lines E C and N Mc fhall be parallels sby theres li norio A Gor es karor sint aA onset 
of the fixth : and therefore by the corollary of the fame, the triangles A EC , and A N M fhall be like, 
Wherefore as the line A N is to the line A E,fo is the line N Mto the line E C by the 4.of the fixth.But 
theline A N is fefquialter to the line AË’, for the line À Eis dupleto the line EN, by the corollary of 


the 1zsof the thirtenth: whereforethe line N Ms or the line GD whichis equall vntoit, isfefquialter 


GECE be TE gh SED `% $ Zr ¢ Fe Rovere) £a TANDE oat LA tains n is sp tey 
othe line E C: Wherefore G D the fide ofthe OGohédron\, is fefquialter to E C'the fide of the pyra- 
mis infcribed in it. ACOTINOQONS THN RE SE YVR GN Ve SLE 
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Elementes of Geometry added by Fluffas. | Fol.450. 


Gg The 20. Propofition. 


If from the power of the diameter of an Icafabedron , be taken away the. 
power tripled of the fide of the cube infcribed in the Icofabedron: the 
power remayning {hall be fefquitertia to the power of the fide of the Iz 
cofahedron. | a p Oem! 


ai Et there be taken an Icofahedron AB GD: andlettwo bafes of the cube infcribed init; 
Ne 
E 


ioyned together be EH KLandLKFC : andlet the diameter ofthe cube be F H andthe- 


X 2 fide be E H, and let the diameter of the Icofahedron be B G, and the fide be AB. 
É E| Then 1 fay, that if from the power of the diameter G B, be taken away, the power 
tripled of EH the fide ofthe cnbe:the power remayning, fhall be fefquitertia to the 
power of AB the fide of the Icofahedron.For forafmuchas the centres of infcribed and circum- 
{cribed figures,arein one & the felfe fame poynt, by the corollary ofthe 21. of the fiuetéth: the diame- 
ters B Gand F H fhall in one and the felfe fame poynt in 
cutte the one the other into two equall partes: for we 
haue before by the fame corollary tanght, that the 
toppes of equall and like pyramids doo in that poynt 
concurre,let that poynt be the centre I . Now the an- 
gles of the cube, which are at the poyntes F and H are 
fetat the centres of the bafes of the Icofahedron , by 
the r1.ofthe fiuerenth . Wherefore the line F H fhall ~ 
be perpendicular to both the bafes of the Icofahedré, 
by the corollary of the afliipt of the 16.0f the twelfth. 
Wherefore the line IB contayneth in power the two 
lines I Hand HB, by the 47.ofthe fir. Butthe line H- 
B, is drawne from thecentre of the circle which con- 
tayneth the bafe of the Icofahedron,namely,the angle 
B is placed in the circumference, and the poynt H is 
the centre. Wherefore the whole lineB Gcontayneth © 
in power the whole lines F H and the diameter of the 
circle(namely,the double of the line B H)by the rs,of 
the fiueth . But the diameter which is double to ies 
line HB isin power fefquitertia to the fide of the e- ie 
quilater triangle infcribed in the fame circle,by the corollary of the 12.0f the thirtenth.Forit is in pra: 
portion to the fide,as the fide is to the perpendicular,by the corollary of the 8.of the fixth.And F H the 
diameter of the cube, isin power tripleto E H the fide of the fame cube,by the 1y.of the thirtenth . If 
therefore from the power of the diameterB G ,be taken away the power tripled of E H the fide of the 
cube infcribed;thatis,the power of the line F H: the refidue (namely , the power ofthe diameter of 
the circle whichis duple to the line HB )ihall be fefquitertia to the fide ofthe triangle infcribed in that 
circle: which felfe fide is A B the fide of the Icofahedron.If therfore from the power of thediameter of 
antcofahedré,be také away the power tripled of the fide of the cube inferibed in the Icofahedron,the 
power remayning fhall be fefquitertia to che power of the fide of the Icofahedron. = >o 


A Corollary. Ala Í me x 


, 


T he diameter of the Icofabedron, contayneth in power two lines namely, 
the diameter of the cube infcribed which coupleth the centres of the oppofite bas 


fes,and the diameter of the circle which contayneth the bafe of the Icofabedron. 


For it was manifeft, that B G the diameter ‘contayneth in power the line FH which coupleth the * 


eentres,and the double of theline B H,thatis sthe diameter of the circle contayning the bafe wherein 
is the centre H. | - 5 e TA ; big 


Z 
4 


ra l | 1 T he Baie Propofition, | a 
The fide ofa Dodecahedron is the leße fegment of that right line which 
isin power duple to the fide of the Ofobedron infcribed in the fame Do- 


decabedron. a 


BBB.i. Let 


Demon figa 
tiste 


The fixtenth Booke of the 


=} Et ther be taken a Dodecahedron AB.G DC T,one of whole fides let be AB. And 
let the OGohedron infcribed in the Dodecahedron be EF LKI: one of whofe 

g | ides letbe EF. Then fay that A B the fide of the Dodecahedron, is the lelle feg- 
|| ment of a certayne right line(cut ' mwy : 

| h by anextreameand meane prow, 

BSS) portion which is in power NA 
Send’ to EF the fide ofthe Oétehedrő 
anfcribed in the Dodecahedron . Draw the diameters 
ELandFK ofthe Odtohedron. Now they couple 
the midle fe&tions of the oppofite fides of the dode- 
-cahedron A Band GD, (by the g.ofthe fiuerenth, 8 
3 corollary of the 17. of the thirtéth )& exery one of 
chofe diameters being diuided by an extreame and F 
meane propertion , doo make the leffe fegmenrt , the 
fide of the dodecahedron, by the 4.corollary of the 
fame. Wherefore the fide A B is the lele fegment of 
the line FK.Bnt the line F K conrayneth in power the 
two equall lines EF & EX, by the 47.0f the firft: for 
theangle FEK isarightangle of the fquareF EK L 
of the O&ehedron.Wherfore theline F Kis in pow- ` 
er duple to the line EF. Wherefore the line AB (the G L D 
fide of the dodecahedron ) is the leffe fegment ofthe - 


_ line FK, which is in power dupleto EF the fide of 


Con fErutbion. 


the OGohedron. The fide therefore of aDodecahedron is the lefe fegment of that rightline , which is 
in power duple to the fide of the O&ohedron infribed in the fameDodecahedron. ata 


: 5 q T he 22. Propofition. š 


T he diameter of an Icofahedron isin power -fefqnitertia to the fide of the 
Jame Icofabedron and alo is in power fefquialter to the fide of the Pyra» 
mis infcribed in the I. cofabedron. pon — — 


A },Or forafmnuch as it hath bene proued (by the 20:0f this booke) that if frd che power of 
aves the diameter of the Icofahedré be taken away the triple of the power of the fide ofthe . 
Y w cube infcribed in it,there fhalbeleft a fquare fefquitertia to the fquare of the fide ofthe 
y Acofahedron: But the power of the fide ofthe cube tripled, is the diameter of the fame 


x cube,by the ry.of the thireéch: And the cube, & the pyramis in{cribed in it are contai- 

Sen À nedin one & the {elf fame fphere, by the firt of this booke,and in one & the felf fame 
icofahedron by the corollary ofthe fame. Wherfore one and the felfe fame diameter of the cube,or of 
che {phere which cétaineth the cube and the pyramis,is in power fefquialter to the fide of the pyramis 
by che 43 .of the thirtenth.Wherfore it followeth,thatiffrom the diameter of the Icofahedron, be ta- 
ken away the triple power of the fide of the cube,or the fefquialter power of the fide of the pyramis, 
which are the powers of one and the felfe fame diameter, there fhall be left the fe{quitertia powerof 
the fide of the Icofahedron.The diameter therefore of an Icofahedron is in power fefquitertiato the 
fide of the fame Icofahedron,and alfo is in power fefquialter to the fide of the Pyramis infcribed in | 
the Icofahedron. 


The 23.Propofition. 


The fide of a Dodecahedron is to the fide of ant cofabedron inferibed in 
it as the affe fegment of the perpendicular of the Pentagö,is to that line 
which is drawne from the centre to the fide of the fame pentagon, = 


SiS Et there be taken a Dodecahedron AB G DFS O.Whofe fidelet be A SorS O:and let the 
S) perp Icofahedron infcribed in it be KL HM N E,whofe fide let be KL. From the two angles of 
h PRS] the pentagons B A S and F A S ofthe Dodecahedron namely, from the angles B and F, let 
= |} there be drawne to the common bafe A S perpendicular lines B C & F C: which fhal paffe 
= = by the centres K & L of the fayd pentagons,by the corollary of the zo.of the minga Draw 
ao e 


the lines B F and R O.Now forafmuche as the t 
lineR O fubtendeth the angle O FR of the A, Staal 
entagon of the dodecahedron, it fhall cut the i < 
[oer C by an extreme and meane proportion, 
by the3.ofthis booke, letitcutit in the poynt 
I. And forafinuche as the line K L is the fide of 
the Icofahedron infcribed in the Dodecahe« 
dron, it coupleth the cétres of the bafes of the 
dodecahedron : for the angles of the Icofahe- 
dron are fetin the centres of the bafes of the 
dodecaliedron,by the 7.ofthe fuetenth. Now 
I fay.that S O; the fide of the dodecahedron is 
to KL the fide of the Icofahedron, as the lefle 
fegment I F of the perpendicular line C F,is to 
theline L C which is drawne from the centre 
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a: - $ Ds, r 
the corollary of the fame. Whérfore as the line C Listo the lineK L, fois theline CF to theline B F, 


roued to be tothe lineK L. Wherefore. as the line LF isto thelineS O, fois the line GL to the 
fine KL. Wherefore alternately by the r6.ofthe fiueths as theline IF the leffe fegmient of the per- 


ence to that line which is drawne from the 
centre to:the fide of the fame pentagon. , - ; othe T y > ™, 


sa The 24. Propofition. - 
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< reinaineth hall be eqnal to the fide of the Dodecahedron infcribed in the 
wes Jame [eofabedrons i) Os iste ee a Tot 7 


pany 


aoe BML See e En 
ANppofe that AB GDF beau: |. 
yf“. pentagon., ‘containing | fiue > - 
pees of the Icofahedron by 
the 16.0f the thirtenth, and 
NALS let it be infcribed in a circle, 
whofe centre let be the point E.And vpon..' 
the fides of the pentagon, let there be rea- 
red vptriangles, making a folide angle of 
the Icofahedron at the poynt I,by the 16. 
of the thirtenth. And in the circle ABD, 
infcribe an equilater triangle A H K.From 
the centre Edraweto HK thefide of the 
triangle, and G D the fide of the. penta- 
gon,a perpendicular line, which letbe E- 
CNM. Anddraw thefe rightlines EG, _, 
ED,IGand1D.And deuidethelineB G -^ 
into two equal parts in the poynt T, And. 
BB.it. draw 
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IG D,itisby the s.of the fluetenth, the) 


CoR Dbe fixtenth Booke of the. 


drawe thefelinesIN,I T, TN, ET. And i en S CAE | 
forafmuche as in the perpendiculars I T : Aa a <> Amat 
& INare the centresof the circles which S ee G =) Rr ody, 
containe the equilater triangles I B G, & ERNE E jel 
IG D,by the corollarye of the firft of the mL al > ai: Gaig 
thirde. Let thofe centres be the points Ae deg = > TIE RALT 


Sand O.And draw theline SOx Denide 
the line TB the half of BG the fide ofthe 
Icofahedron' by an extreme and meane 
proportion in the poynt R, by. the.30.0f 77) 
the fixth, and let the lele fegment therof °. 
be RB.And forafmuch as the line SO cou f 
pleth the centres of the trianglesIB G,& | 
fideof the Dodecahedré infcribed in the 
Icofahedron, whofe fide is the line B G. 
From the fide BG take away B R the Jefle 
fegment of the halfe fide. And from the_ 
refidue G R takeaway the third pare GV ` 
(by the 9.0f the fixth.) Then I fay that the 
refidue R V is equal to S O the fide of the 
Dodecahedron inftribed:'For forafthuchi 
asthe perpendicular BN is inthe poynt ) en s Te ae, 

G dewided by. anéxereme and miéane oo si.. Gr OL AE ete UBS Boe 
proportion; by the corollary ofthe firft ofthe fourtenth and the pfeatet fedment therofis the line EC “4 
and vnto theline EC the line CM is equal by the corollary of thé 12 of thé thirtenth iwhérefore the 
line EC ‘is: to the line C N; as the liné.C:M'is to the fame line-C'N, by the 7, of the fueth. 
But as thé lire E-C is to the line.C N 5 fo is thé whole’lin¢ E N° to‘the greater fegnient E- 
C,by thé 3idiffinition of the fixth. Wherefore '( by the 12: of the fiueth) ,'as the whole line E'N is 


to the greater fegment EC,fo is the lirie CM tothe lind CN. Wherefore the lin¢ C M,is deuided by an ` 


exerenieand mente proportion in the poynt Nj fiamiely, is-deuided like vnto the line E N, by thé z:of 
thé fourterith)Wherfore the line EM excedeth the line EN by rhe leffe fegmene of his halfe namely, 
by MN.:‘And forafthucheas E G Dis the triangle Of-an équilater and equiangle pentagot'AB GDF, 
and E TN iglikewifé che triangle of the like pentagon in{cribed in thé pentagon A B G D F: Theréfore 
by thezo.of the fixth, the triangleE T Nis like to the triangle FGD, Wherefore as thé lint E Gis 
to the lineE N,fo by the 4.of the fixth,is theline G D to the line N T. Wherefore the lineG D (or B G 
which is equal vnto it)excedeth the line WT by the leffe fegment of the halfe of B G. For the line EG 
didin like fort excede thedine E N.But thatlefie fegmentis thé line B R. Wherefore the rrefidueR G is 
equal to the line T N.And forafmuch as TB G is an equilater triangle: the perpendicular ST fhalbe the 
halfe of the ihe SI which is drawné from the céritre, by the corollary of the 12.0f the thittedth: wher- 
fore theliné¢ I T excedeth the line I § by his third pare.And forafmucheasthe line SO which coupleth 
the fettions,is a parallel to the line T N,by the z.0f the fixth. For the equal perpendiculars 1 T,and IN 
are cut likin te poynts'S 8 O: therfore che tridngles 1 TN & 1S O, date like by the Cordllaty of the 


fecond of the fixth.W herfore as the line I T isto the line'l-S, fo by the.4,of the fixthis theline T N to 


` theline S O. But thë line Í T excédeth thé line I S by a third part: wherfore the line T-N,excedeth the 


line $ O bya third pare: but the line T N is proved equal to the line R G:Whetforé the line R'G exce- 
deth the line S O bya third part of himfelf,which is G V. Wherfore the refidue R Vis equal to the line 
S O,which is the fide of the dodecahedron inf{cribed in the Icofahedron, whofe fide is the line B G. If 
therfore halfe of the fide ofan Icofahedré,be deuided by an extreme & meane proportion:and if the 
leffe fegment therof be taken away from the whole fide,and apdinié from therehdire be také away the 
ea Ve :that which remaineth fhall be equalto the fide of the dodecahedroti inferibed inthe fame 
Icofahedron. / \ i mri Eroi Ti e bee ns 
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-To prog that a cabe genen is toa trilater equilater pyramis inftribed in it, 
triple. oe ELT aipa okt 
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d apais that the cubegeuen;be'AB CH : and ler the pyrathis ififcribed in itbe A GDE. 

ATH Then I fay that the cube A B C H is triple to the pyramis A G DF. . For forafmuche’ a5 the 

Fgh} yj bafe A F D is commonto the pyramis A FD Band A F DG, the pyramis A F D B fhalbe fet 

‘without the pyramis A FD G. Likewife the relt of the bafes of thë infcribed pyramis are 

common to the reft of the pyramidsfette without : which até’ thefé : the pyrainis A G D C vppon 
| Ae age che 


4 


2 
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dié bafe A GD: the pyramis A G FE vponithe bil A GEL °= 4a 
arid the pyramis GD FH vpon the bafe Ġ D Fi Whichpy- > = 0 
fatnids taken without are foure innuinber, equal and like ~- 
thè one to the other, by the 8.diffinition ofthe elenéth. For _- 
every one of them is contained vader thre halfe {quares of ` 
the cube, and one of the bafes of the pyraritis’inferibed, 
Wherfore euery one of théis cétained vnder the halfe bafe 
of the cube, && the altitudeof the cube.As thé pyramis A E- Ce 
G F, hath to his bafe halfe of the {quare E H,namely; the tri- 
angle E G F,& hath to his altitude, the altitude of the cube, 
namely,theline A E. Wherforethe fayd pyramisis the fixth - 
‘part of the cube. For ifthe cube be deuided into two prif- 

_ mes,by the plaine C B F G the prifme ACBGEF, flialbe tri- 
ple to the pyramis AEGF, hauing one & the felfe fame bafe 
with it EGE,and one and the felfe fame altitude E A,by the 
firft corollary of the 7.of the twelueth. Wherefore the fayd 
outward pyramis AEGF is the fixth part of the wholecube. Gt 
Wherfore alfo the fame pyramis together wyth the other ~ — 
thre outwarde pyramids AFD B,AGDC,and GDFH,ihal_ 
containe two third partes of the cube. Wherfore the refi- As 
due,namely,the pyramis infcribed A GDF, fhal contain one 
third part of the'cube. ‘Arid therefore conuerfedly the cube 
fhall be triple to it: wherefore we haue proved thata cube 
geué triple to a trilater & equilater pyramis infcribed init. . 


qT he. 26. Propofition: 


T'o proue that a trilater equilater Pyramis is duple to an Ocfohedron ine 
feribedinit. — ire. i 


a 


gt there be taken a trilater Pyramis ABCD : whofe fixe fides let be cutinto two e- 
WW quall partes, in the pointes E,K,F,L,G sand H : infcribing thereby an O@ohedronin 
ope the pyramis; by the 2. ofthe fiuetenth . Wherefore the pyramids A EG H;BEFK, 
NICEG L, & DEKH L, fall without the OGohedion infcribed by the fame fecond of the 

A Z fuetenth . But the outward Pyramids ( E AEG Hyand thethreeothérjare like 
the eleuenth.For the bafes of the whole - 


t $i . g Em 
A 


éiiety öné of the pyramids which aré equall - 
to AEG H. For duple proportion multiplyed ` 
into itfelfe tWifermaketh Seuuple.- Wherefore it: 
folldweth thar thé 4.pyramids A E GHB EFK,- 
CEG Land D KHL;raken together, make the - 
halfe of thé Whole pyramis ABCD . Wheté- 
fore thé refidue, hamely, the Ottohedion EG- 
LKHE, isthe other half ofthé pyramis. Wher- 
fore the pytamis is duple to the O@ohedron. 
Wherefore we haue proued that a trilacét e- 
juilater pyramis is dupl¢ to an Octohedron in Py bey 
fiibed iv it i ey A oe Re i 
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vo cie e g Thear Propofition ns a 
To prone that a Cubeis fextuple to an OGohedron inferibed in it, 


BBB.iij. Let 
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pare, Et there be taken 2 cube ABCD, EFG H:: whole 4.ftandinglines AE,BE,CH,&DG, 

F) let be cut into two equall partesinthe pointes_1,K,M,L : and by thofe pointes let there be 

extended aplaine KLM I : which hall be afquare, and parallel to the iquares BC & FH, 

ISEE by the 15.0fthe eleuenth . Wherefore init fhall be the bafe which is commonto the two 
í pyramids of the O@ohedron inferibed in the cube, by that which was demonttrated in the’ 

third of the fiuetenth . Let that bafe be N PR Q, coupling. eden A ai: 

the centres of the bafes of the cube : and vpon'that bafeler, ©. RE Bae, 

be fet the two By s of the Ofohedron,whichletbe.. . 

NP QRS, andNP QRT . And forafmuch as thofe two 

pyramids taken together, haue their altitude equall with .- 

the altitude of the whole cube, ech of thema part hath to, - 

his alttitide halfe the altitude of the cube,namely, halfe of 

the fide of the cube,as the line KB. And forafmuchasthe. B 

fquare KL M I'is double to the fquare NR Q P, by theiaze, - 

of the fitit: the other {quares ofthe cube fhall alfo bedou- 

ble to thefquare NR QP. And forafinuchas the cube, as - 

it was manifeit by the lait ofthe fiuerenth, is refolued into œs 

fixe pyramids, whofe bafes are the bales of the cube, 8e:the K 

altitudes thelines drawen fró the centre to the bafes,which 

are equall to halfe the fide of the cube + it followeth that e- © 

uery one of the fixe pyramids of the cube, hauing hisbaf; . 

double to the bafe of eche of the pyramids of the OGtohe-:;,, 

dron, and the felfe fame altitude that the faid pyrantids of. E` 

the Odtohedré haue,is double to either of the pytamids.of sizis. 

the octohedr6 by the 6.of the twelfth . And forafmuch as : 

every one of the pyramids of the cube is equall to the two 

pyramids of the OGohedron,the fixe pyramids of the cube - 

thall be fextuple to the whole O&ohedron . Whereforeit:' ' 

j; manifi sthata¢ube is fextuple to an O&ohedron inferi- 
edinite § t-i a ; 
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g The 28.Propofition 
+1 Fo prone that an Oltohedron is quadruple fefquialter toa Cube inferis: 
ites bed. insit. Aar sna ere re 

bw oly te eo. § Sk, ee Ponle eire rs ctr ody ogy SB Ts 
ae of ee ? P ETE E T M à SE Sing aes oe 2 
Vppofe that the Oétohedron geuen be ABCDEF: and let. the cube inferibedin ic be 
GHIK,V QRS. Then] fay, that the O&ohedron is quadruple fefquiälter to the cube 
infcribed in it . Forafmuch asthe lines drawen from the centre ofthe: O@ohedron,ot of 
the Sphere which containeth it, vnto the centres.of the, bafes of the OGohedron,ate pro- 
ued equall, by the 21.0fthe fiuetenth : andthe angles of the cube are {etin the ceneres 
of thofe bafes, by the 4. of the fiuetenth : it followeth, that the felfe fame right lines are 
drawen from one and the felfe fame centre of the cube and of.the. O@ohedron: for they.haue eche one 
and the felfe fame centre, by the Corollary of the 21. of thefiuetenth . Let that centre. be the point 


a 


fs) 


-T . Wherefore the bale B D F €, which cutteth the O&ohedron into two equall and quadrilater pyta- 


mids, by the Corollary of the 14: of the thirtenth, fhallalfo cut the cube into two equall partes, by 
the Corollary fof the 39.0fthe eleuenth . For it paffeth by the centre T,by that which was demonftra- 
ted inthe r4.0f the thirtenth .. And forafmuch as the bafe of the cube is in the 4. centres G,H,1,K, of 
the bafes of the pyramis ABD F C, a plaine L N OM, extended by thofe pointes, fhall be parallel to 
the plaine B D F C, by that which was demonttrated in the 4.0f the fiuetenth, and fhall cnt ‘the pyta= 
mis in the pointes L,N,O;M + and thelines L N, B D, and N.O,DF, fhall be parallels, fo alfo fhall the 
lines OM, F.C;andLM,BC : and the fquare G HIK ofthe cube. fhallbe inferibed in the fquare 
LN O M,by thefame. Wherefore the fquare LN O Miis, duple, to. the iquare GH IK, by the 47. 
ofthe firt From the folide angle A, let there be drawen to the plaine fuperficies BD F.C, a perpen- 
dicular, which let fall vppon‘it in the point T, and letthe {ame perpendicular be A T, cutting the 
plaine L N OM in thepoint P . Andit fhällalfo bea perpendicular to the plaine LN O M, by the 
Corollary of the 14. of the eleuenth . Againe from the angle B AD of the triangle ADB, let there 
be drawen by the centre H of the triangle, to the bafe aline AHX. Wherefore the line A X is fef 
uialter to the line AH, by the Corollary ofthe 12. of the,thirtenth . Wherefore the line A H is 
caer to the line HX . But the other lines AB, A D, AF, AC} and the perpendicular APT, are 
curlike vnto the:line A HX, by the 17,,0fthe elesenth : Wherefore.the line AP is double to the 
line P'T. Wherefore the line AP. is the altitude of the cube, forthe line P T Snae aih ersat, 


- Elementes of Geometry,added by Flufras. Fol.4.530 


And forafmuch as vpon the bafe 
G HIK of the cube,and ynder the 
altitude “A P of the jfame cube, is 
fet the pyramis AG HIK: the faid 
pyramis is the third pare of the 
cube,by the Corollary of the 7.0f 
the twelfth . Bur ynto the pyramis 
AGHIKk the pyramisA LN OM 
is duple, by the 6. of the twelfth, 
for the bafe of the one is double to 
the bafe of theother . Wherefore 
the pyramis ALN O Mistwo third 
partes of the cube. And forafmuch 
asthe pyramids A LN OM, and 
ABDEC,arelike, by thé 7 Jdefi- 
nition of the eleuenth : therefore 
they are in triple proportion of 
that in which the fides of like pro- 
portion AH toAX,or AL to AB, 
ate, by the Corollary of the 8. of 
the twelfth . But the fide AB is 
proued to be fefquialter to the fide 
AL. Wherefore the pyramis A- 
BCD Fisto the pyramis ALN- 
OM, as 27. is to 8. (thatis, in fef- è : 
grisisgr proportion tripled : for E 
the quantitie or denomination of 

fefquialter proportion , namely:, LEED ha 
I + multiplied into it felfe once maketh 2——,which againe multiplyed by 1— maketh 3 - 
thatis, 27.to 8.) . But of what partes the pyramis AL N O M containeth 8,of the fame the ‘cube con- 
taineth 12. : namely, is fefquialter to the pyramis, Wherefore of what partes the cube containeth 12,0f 
the fame the whole Oftohedron (which is double to the pyramis A B D FC) containeth 54. Which 
34. hath to 12 quadruple fefquialter proportion . Wherefore the whole O@ohedronis to the‘cubé in- . 
{cribed in it, in quadruple fefquialter proportion . Wherefore we haue proued thatan Odtohedron ge- 


Sos 


yen is quadruple fefquialter toa cube infcribed init. 
~ gA Corollary. 


AnO&ohedron is to a cube infcribed in it, in that proportion that the fquares 
of their fides are.For by the 14.0f this booke, the fide of the Odtohedton is in power quadruple 
fefquialter to the fide of the cube infcribed in it. ; +f teense SE al 


_ g The 29. Propofition. 


T'o prone that an odfohedr0 geué,is *tres 
decuple fefquialter to a trilater equilae 
ter pyramis infcribed in it. 


IAR Et the oftohedron geuen, be A B : in which lee 
4 there be infcribed.a cube FCED, by the 4.of the 

Su fiuetenth, and inthe cube let there beinfcribed 
Leip a pyramis FEGD,by the r,of the fiueteuth, And 

. _ forafmuche as theangles of the pyramis are (by 

the fame firft of the fiuetenth) fet in theanglesofthecube: -. 
and the angles of the cubeare fet in the centres ofthebafes . 
of the O&ohedron, namely,ia the poyntes F,E,C,D,G by 
the 4.of the fiuetenth. Wherfore the angles of the pyramis, 
are fer in the centres F,C,E,D of the oftohedron. Where- 
fore the pyramis FED G is infcribed in the o@tohedron 
(by thes.of the fiuetenth.) And forafmuche as the oftohe- 


dron 


Demon fra- 
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- ations of the proportions (namely, of the o¢tohedron to 
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dron AB Ís to the cube FC ED, infcribed in itquadruple Pas 
fefquialter (by the former propofitié):and the cube CDEF 
isto the pyramis F ED G infcribedinit triple, bythe 25.0f 
booke: wherefore three magnitudes being geuen,namely, 
theodtohedron, the cube and thepyramis, the proportion 
of the extremes(namaely,of the octohedron to the piramis) 
is made of the proportions of the meanes, (namely, of the 
odtohedron to the cube,and of the cube to the pyramis,)as 
itis eafie to fee by the declaration ypon the 10.diffnition of 
the fueth. Now then multiplying the quantities or denomi 


the cube which is4 — and of the cube to the pyramis, 
whichis 3)as was taught in the diffinition of the fixth,there 
fhalbe produced 13 — namely the proportion of the oto 
Ta OE: ie P 

hedron te the pyramis infcribed in it.Fer 4 — ,multiplyed 
by 3.produce 13 —-, Wherefore the OGohedronisto the . 
pyramis infcribed in itin tredecuple fefquialter proportion. | Thie ie 
Wherefore we haue proued thatan Octohedron is to 2 tri- > 4 e ty 
larer equilater pyramis infcribed in it, in tredecuplefefyui- - ain R 
alter proportion. eis) ` aw & 


-y The 30.Propofition. 


To prone that a trilater equilater Pyramis, is noncuple to acube infcribed 
pt PTR pa p acing akin Yd then sie By Oe . | 

TET es AR oT wes pe I: Th. arf editenen is wae TT, 
‘Vppode that tke pyeamis geuen, be ABC D, whole two bales let be ABC, and DBC, 
argh theircentres bethe.poynts Gand LAnd from the angle A,draw viito the bafe B- 
<$ -Ca perpendicular AE : likewife, from the'ähgle D draw ynto the fame bafe B C, a per- 
<| pendicular DE:and they fhal concurre in the fection E by the 3.of the third tand in them 
K RAA fhalbe the cétres G and I, by the corollary of the firit ofthe thitd.And forafmuch as the 

line A D is the fide of the pyramis,the fame AD fhall be the diameter of the bafe of the 

cube which cétaineth the pyramis,by the 1.6fthe fiuetéth, A. 


Draw the line G I. And forafmuch as the line GI coupleth’ 
the centres of the bales of the pyramis:thefaidelineGI 
fhatbe the'diametér of the bafe ofthe cube inferibedin the’ \ 
pyramis by the.r8.ofthe fiuetenth. And fosafmuche asthe: - 
line A Gis double to theline G E, by the corollarye of the, 
twelueth of the thirtenth:the whole line A E fhal be triple “ 
tothe line GE; and fo isalfo the line D Eto the line I E.. 
Wherefore the lines A Dand G I areparallelssbythe2.of.\ | 
thefixth. And therefore the triangles AED,ahdGEJ are | 
like, by the corollary ofthe fame. And forafnuch as the tri- 
angles A ED,and G E Lare like,the line ADdhalbetriple to © 
the line GI, by the 4.ofthe fixth.Burtheline AD is the dia B 
meter of the bafe of the cube circumf{cribed aboutthe py=* > ° ~ ü è 

ramis A BC D;and the line Glis the diameter ofthe bafe of the cubeinferibed in the pyramis ABCD: 
but the diameters of the bafes are equemultiplices to the fides(namely, are in’ power duple). Wherfore 


Wy 


the fide ofthe cube circumfcribed about the pyramis ABCD, is triple to the fide of the cube, infcribed | 


in the fame piramis,by the 15.0f the fiueth ‘but liké cubés are in triple proportion the one to the other 
ofthat in which their fides are, by the 33 .ofthe eleuenth:and the fides arein triple proportion the one 
to the other: Wherfore triple taken thre times bringeth forth twenty {¢uencuple;which is 27.t0 r:for 
the 4,termes 27.9.3.1;being fet in triple proportion: the proportiotref the firft to the fourth,namely,of 
27.to r.fhalbe triple to the proportion of the firitto the fecond; namely,of27.to 9, by the 10.diffinition 
of the fiuecht which proportion of 27.to 1.is thé’ proportié of the fides tripled, which proportid allo is 
found in like folides. Wherefore of what partes the cube circumfcribedcontaineth 27.0f the fame,the 
cube infcribed containeth one : butof whatipartes the cube circuinferibed;containeth 27.0f the fame, 
the pyramis infcribed in it,containeth 9.by the2$.of this booke: wherfore of what partes thé p yramis 
ABC Dcontaineth 9.of the fame, the cube in{eribed in the pyramis, tontatheth one: WEAD we 
hane proved that a trilater and equilacer pyramis,is nonecuple to a cubeinferibed init, y >50 t 
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Elementes of Geometry added by Flufas. Fol,4540 
c Baans g The 31.Propofition. em idar 


An Offohedvon hath to an I cofohedron infcribed init, that proportion y 
which two bafes of the Otokedron baue to fine bafes of the Icofahedron. 


a SS CEN that the o€tohedron genen be AB CD, and let the Icofahedron inferibed in it,be F- 


“re GHMKLIO. Then I fay that the o¢tohedron is to the Icofahedron, as two bafes of the 
Si oCtohedron,are to fiue bafes of the Icofahedron.For forafmuche as the folide of the otohe- 
X» A dron confifleth of eight pyramids,fet vpon the bafes of the o€tohedron,and hauing to theyr 
altitude a perpendicular line drawne from the centreto the bafe: let that perpendicular be ER, or E S, 
being drawne from the centre E (which ¢entreis common to either of the folides, by the corollary of 
the 21.0f the fiuetenth)to the centres of the bafes namely, to the poyntes Rand Sa Wherefore for that 
thre pyramids are equal and like,they fhalbe equal to a prifme fet vpon the felfe fame bafe, and vnder 
_ the felfe fame altitude, by the corollary of the feuenthof the rwelueth. But vnto this prifme is double 


that prifme which is fet vpon the felf fame bafe,and hath his altitude duple, namely,the whole line RS © 


by the corollary of the 25 .of the eleuenth:forit is equal to the two equaland like prifmes whereofitis 
compofed.Wherfore the prifme fet vp6 the bafe of the oftohedron,and hauing to his altitude the line 
RS is equal to fix pyramids, fet vpon fix bafes of the O@ohedron, and hauing to their altitude the line 
ER. So there remaine two pyramids (for in the o@ohedron are 8.bafes) which fhall be equal tothe 
prifme which is fet vpon the third part of the bafe of the o@tohedron,and vnder the altitude RS. For 
priftnes vnder one and the felfe fame altitude,are in proportion the one to the other, as are their bales, 
by the corollary of the 7 of the “~ he ee 3 Ea aE 
twelueth . Wherefore the two 
prifmes which are fet vppon the 
bafe of the oĉtohedron, and vp-- 
ona third part therof, and ee 
the altitude R S, are equal tothe 
8. pyramids of the. Octohedron, 
orto the whole folide of the oc- 
tohedron. And forafinuch as the 
Iccfahedron inferibed in the oc- 
tohedron, hathe his bafes fetin 
' the bafes of the Ofohedron, by 
the 17.ofthe fiuetenth: it follow- 
eth that the pyramids fet vppon 
the bafes of the Icofahedron, & 
hauing to their toppes one and 
the felfe fame centre E, are con- 
tained vnder the felfe fame alti- 
tude, that the pyramids of the 
ofohedron are cõtained .vnder. 
` namely,vnder the line ER,or ES. 
And therefore a prifme, fet vpon 
the bafe ofthe Icofahedron, and 
hauing his altitude double to the 
altitude of the pyramis, namely, 
the whole line R S, is equal to 2d i-i i 
fixe pyramids fetvpon the bafe of the Icofahedron, and ynder the altitude ERorES, as we haue pro~’ 
ued in the oCtohedron. Wherfore the 20.pyramids, fet vpon the 20.bafes of the Icofahedron, are equal 
to thre prifmes fet vpon the bafe ofthe Icofahedron,and ynder the altitude R S, and moreouer to an o= 
ther prifme fet vppon athirde part of the bafe of the Icofahedron and vnder the famealtitude RS, 
which prifme is a thirde part.of the former prifme,by the corollarye of the 7.0fthe twelueth : ‘for 
their proportion isas the proportion of the bafes. Wherfore two prifmes fet vpon the bafe of the oéto- 
hedron,and d third part therof,and ynder the altitude R S,is to 4.prifmes fet vpon three bafes-of the I-- 
cofahedién and a third part thereof,and vnder the fame altitude RS, in the fame proportion that the 


bafes aresthatis,as 4.third partes of the bafe of the O&odron (which are equal to one bafe, and >) 
~ ~ 4 4 ‘ . - a , 7 T REE, ‘ - d ’ 3 
to ten third partes of the bafe of the Icofahedron (which are equal to thre bafes & or as two third 


partes of the bafe of the OGoliedron, are to fiue thirde partes of the bafe of the Icofahedron. But. 
two thirde partes of the bafe of the Otohedron, are to fiue thirde partes of the bafe of the Ico@- 
hedron, as two bafes are to fine bafes(by the 15 .of the fifth, for they are partes of equemultiplices: ) 


And two prifmes of the Odohedron are.to-4.prifmes of the Icofahedron , as the folide of the | 


O@ohedron is to the folide of the Icofahedron, when as eche are equal to eche of the folides s 

Wherefore (by,the 11.ofthe fineth) the folide of the O@ohedron, is to the folide of the Icofahedron 

infcribed in it, as two bafes of the ’Otohedron, are to fiue bafes of the Icofahedron. An Qc- 
i TCC} tohedron, 
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tohedron therfore is t6. an Icofahedron infcribed in it, in that proportion, that two bafes of the Ofe- 
Redron,are to fine bafes ofthe Icofahedron. T , 


į 


q The 32.Propofitionn 5 °° 

T he proporti¢ of the folide of an Icofahedron to the folide of a Dodecahes 
dron infcribed in it , confifteth of the proportion of the fide of the I cofahes 

. dron to the fide of the Cube contayned in the Jame fphere , and of the proe 
portion tripled of the diameter to the line which conpléth the centers of 
the oppofite bafes of the Icofahedron. senama: í 


X TEG] Vppofe that there be a Dodecahedron, whofe diameter let be H T, and let the Icofahe- 
On 9S dron contained in the fame fphere be A B G C, whofe dimetient let be A C.And let the 
Xl] right line which coupleth the centres of the oppofite bafes be B G . And let the dodeca- 
Sd 6; 15 P PE 
OA 
Xa 


pJ] hedron infcribed in the Icofahedron be that which is fet ypon the diameter B G, by the 
XE] 5. of the fiuetenth . And ler the fide of the cube be D E,and ler the fide of the Icofahe- 
dron be D F,both the fayd folides being de{cribed in oneand the felfe fame fphere. Thé 
I fay that the proportion of the folide of rete. ABCG tothe folide of the dodecahedron 
fet vpon the ate B G infcribed in it, confifteth of the proportion of the line D Fto the line DE, 
and of the proportion tripled of the line A C to theline B G, For forafmuch as the folide of the Icofa- 
hedron A B G Cis to the folide of the dodecahedron H 1, being contayned .in one and the felfe fame 
{phere ,asD FistoDE, ; = el GY f 
by the 8.ofthe fourtenth 
But the dodecahedron 
whofe diameteris H I,is 
to the dodecahedron 
whofe diameris B G,in 
treble proportié of that 
in which the diameter 
HI is to the diameterB- 
G , by the corollary of 
the 17.0f the twelfth: 8 
the lines HT and AC are 
equall by 'fuppofition 
(namely , the diameters. 
of one and the felfe fame 
Sphere). Wherefore as H 
Lis toBG, foisACto 
B G, Wherefore the pro- 
portion ofthe extremes, 
namely , of the Icofahe- 
dron AB G Cto the Do- 
decahedron fet vppon 
the diameter B G which 
coupleth the centres,cõ- 
fifteth (by the.5 .diffiniti- 
on of the fixt)of the pro- 
De ghe meanes, ) -E Dr 
ely ot the proportio = ees reek, TPA 

RA ae BC G to the dodecahedron HI (which is oncand the fame with the proportion 
of D Fto D B)and of the proportion of the fame H Ito the other dodecahedron fet vpon the diameter 
B G, in{cribed in the fame Icofahedron A B G C,by the fame s. of the fiuetenth :_ which proportion is 
triple to the proportié of the line H I (or the line A C)to G B which coupleth the centres of the opp 
fite bafes of the Icofahedron . The proportion therefore of the folide of the Icofahedron to the folide 
ofa Dodecahedron infcribed in it,confifteth of the proportion of the fide of the Icofahedron to the 
fide of the Cube contayned in the fame {phere yand of the proportion tripled of the diameter tothe 


a 


line which coupleth the centres of the oppofits bafes of the Icofahedron. 
-| g The 33. Propofition. p p 
T he folide of a Dodecahedron excedeth the folide of a Cube infcribed in 


y. så 
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Elementes of Geometry ,addedby Flufas.  Fol.4.50. 


it, by a parallelipipedon , whofe bafe wanteth of the bafe of the (ube bya 
third part of the leffe fegment and whofe altitude wanteth of the altitude 


of the (ube , by the lefse fegment of the leffe fegment,of halfe the fide of 
- the Cube. E 


47@ Orafmuch as by thé 17. of the thirtënth,añd $.of the fiuetenth,it was manifeft, that the bafe 
ay of a cube infcribed in a dodecahedron,doth with his fides fubtend the angles of 4.pentagous : 
X2 occurring at one and the felfe fame fide of the dodecahedron: let that bafe ofthecubebeA- ConStructione 
- H KAK B C D:and letthe fide wherat 4.bafes of the dodecahedron circumferibed concurre,be E G: 
which fhall contayne a folide A E B D GC fet vpon the bafe AB C D.Diuide the fides A Band D C in- 
to two equall partes in the poyntés Land N.And draw the line L N, whichis a parallel to the fide E G, 
as it was manifeft by the 17.0f the thirteenth. The perpendicularsalfo E Rand GO which couple thofe 
parallels,are eche equall,to halfe of the fide E G,and eche is the greater fegment of halfe the fide of the 
cube , and therefore the whole line EG is the greater fegment of the whole line LN the fide of the 
cube(by theforefayd 17.0f the thirtenth) . By the poyntes R and O , draw vnto the fides AB and CD 
-parallel lines F H and I K.And draw thefe rightlines E F,E H,G Land G K. Now forafmuch as the two 
ines F H & E R touching the one the otherare parallels to the two lines I K and G O touching alfo the Denon Frtq 
one the other, 8 not being in the felfe fame playne with the two firft lines: therfore the playnefuperfi- #303. 
cieces EF Hand GI K pafling by thofe lines are parallels , by the1s.oftheeleuenths which playnesda 4 0.1 s: 
cutte the folide AEB D GC. Whererefore thereare madefowerquadrangled pyramids fet vpon the a.. 
reCtangle parallelogrames L H,L F,N K, and N I , aud hauing their toppes the poyntesE andG . And on 
forafmuch as the triangles G O Kand E R H are equall and like, by the 4.0f the firit , namely, they cone 
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tayne equall angles comprehéded vnder equall fides and they are parallels by conftrudtion, being fet in 
the playnes G1 Kand E F H:the figures G. K HE,O K HR,and G ORE fhall be parallelogrammes, by 
the difinition of a parallelogramme,and therefore the folide G OKER Hisa prifme, by the 11 :dffini- 
tion of the eleuenth.And by the fame reafon may the folideG OIERF be proued to be a prifme.And 
forafmuch as vpon equall bafes N O K C, andR L B H,and vader equall altitudes O G andR Eare fer 
pyramids: thofe pyramids fhall be equall to that pyramis which is fet vpon the bafe C KID ( whichis 
double to either of the bafes N O K Cand R LB H)and ynder the fame altitude O G , by the 6. of the 
twelfth.. And forafmuch as'the fide G E is the greater fegment of the line C B, the line K H , which by 
thé 33.of the firft,is equall to theline G E, fhall be the greater fegment of the fame line C B, by the 3.0f 
the fourterith. Wherefore the refidiies C K and H B fhall make the leffe fegment of the whole lineC- 
B.But as the greater fegment KH is to the two lines CK and H B the leffe fegment, fois the re@angle 
parallelogramme.O H to the two reCtangle parallelogrammes O C and H L,by the r.of the fixt.W her- 
fore the leffe fegment of the parallelogramme NB Shall be the two parallelogrammes OC and HL.. 
Put the line KM double to the line K C and draw theline MS parallel to the line C N. Wherefore the 
parallelogramme O K M S is equall to the parallelogrammes O Cand H L,by the r.0f the fixth. Wher- 
fore the pyramis fet vpon the bafe O KM S contayneth two third partes of the prifme fet vpon the felfe 
fame bafe, by the 4.corollary of the 7.of the twelfth. Wherfore the prifme which is fet ypon two third 
i CCC.u. partes 
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deft the felfe fame exceffe of the lererore 
the whole prifme contayned betwene the triangles I G K and F E H,and ynder thelength of the greater 
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partes of the bafe O KM Sis equall to the two pyramids NOK CG and RIB H E.Forthe fections of 
2 prifme are one to the other,as the feétions of the bafe are , by the firit corollary of the 2s. of the ele- 
ueuth But the fections of the bafe are as the fe€tions of the line C B or K M,by the r.of the fixt. Wher- 
fore the two pyramids N O KC G andR LB H E,adde vnto the prifme GOK ERH two third partes 
of the prifme fet vpon the bafe O KM S.And forafmuch as the line KM is the leffe fegniét of the whole 
line B C(for it is equall to to the two lines CK and HB ) , and the prifme fet vpon the bafe O KH R is 
cutte like vato the line K M , namely , in eche are taken two thirdes , as hath before bene proued : the 
prifme equall to the two pyramids, {hall adde vnto the prifme G O K ER H,which is fet vpon the grea-, 
ter fegment K H, two thirds of the lefe fegment . Wherefore in the line BC there hall remayne one 
third part of the leffe fegment:and therefore in the re€tangle parallelogramme N B which is halfe tke 
bafe of the cube,there fhall remayne the fame third part of the leffefegment . And bythe famereafon 
may we prone that in.the other pyramids ON DIG,andRLAFE, and in the prifme G OIER Fis. 

bate LAN D,namely, the third part of the leffe fegment . Wherefore 


nt 
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fegment and two third partes of the leffe fegment'of B C the fide ofthe cube, is equall to the folide 
compofed of 4.bafes ofthe dodecahedron and fet vpon the bafe of the cube. Wherfore the bafe of that 
prifme wanteth of the whole bafe of the cube onely a third part of the leffe fegment :.and the altitude 
of that prifme was the ‘line G O,which is the greater fegment of halfe the fide of the cube. And foraf 
much as vnto the triangle I GK, is double the rétangle parallelogramme fet vpon the fame bafe IK, 
(the fide of the cube) and vnder the altitude G O , by the 41. of the firlt:itfolloweth that three reétan- 
gle parallelogrammes fet vpon the fame bafe I K,the fide of the cube’, and vnder the altitude OG the 
greater fegment of halfe the fide of the cube,are fextuple to the triangle I GK . Wherefore thofe three 
rectangle parallelogrammes doo make one reétangle parallelogramme fet vpon the bafe 1K and vnder 
thealtitude of the line G O tripled.But by the 7. diffinition of the eleuenth,there are fixe prifmes equal 
and like ynto the forefayd prifme, being fet vpon euery.one of the fixe bafes of thecube: which prifmes 
are in proportion the one to the other as their bales are by the 3 corollary of the 7.oftwelfth. Wheres 
fore the folide compofed of thefe fixe prifmes, fhall want of the bafe AB CD the third part of the leffe 
fegment,and taking his altitude of the forefayd rectangle parallelogramme,the fayd altitude fhall be e- 
quall to three greater fegmentes(one of whichis G O)of halfe the fide of the cube. eens 
Now refteth to proue that thefe three fegmentes want of the fide of the cube by the leffe fegment 
of the leffe fegment of halfe thefide of the cube . Suppofe that AB the fide of the cube be diuided into 
the greater fegment A Cand into the leffe fegment C B(by the 30.0f the fixt) . And diuide into two c- 
quall partes the line A C in the poynt G, and the line CB in the poyntE . And ynto the line CG put 
che line @t equall . Now forafmuch as the lines AG and G C are the greater fegmentes of halfe the 
line A B,for eche of x iang. j P —_— + > f 
them is pe nate of enn gmi- — . ae ee eR 
thegreater fegment Vtg Sh (ES ie BE te 
ofthe whole ite A- 4 l a- G: HG mri = a a 
B: thelinesEBand °, ns i; ee 
EC fhall be the leffe | $ “2 Pe 
fegmentes of halfe the line A B. Wherefore the whole line CL is the greater fegment, and el 
n | dai ee oF 88 ` 5 "Eis ~- 
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Eis the leffe fegment.Butas the line C L is to the line C E,fo is the line C E to therefiduieE L W her- 
fo re the line E L is the greater fegment of the line C E,or of the line EB which is equall vh toiit: W her- 
fore the refidue LB isthe leflefegment of the fame E B ( which is the leflefegmenvof halte the-fideof 
the cube) . But the lines A G,G C , and C L are three greater fegmentes of the halfe of the whole line _ 
AB:which thre greater fegmentes make the altitude of the forefayd folide : wherefore the altitude’of 
the fayd folide wanteth of AB the fide of the cube by the line L B, which is the lefle fegment ofthe line 
BE.Which line B E agayne is the leffe fegment of halfe the fide A B ofthe cube. Wherefore the-fore- 
fayd folide confifting of the fixe folides, whereby the dodecahedron exceedeth the'cube infcribed in it, 
is fet vpona bafe which wanteth of the bale of the cube by a third part of the lefe feement,, ahd is 
vnderan altitude wanting of the fide of the cube by the leffe {egment of the leffe fegmentofhalfe the 
fide of the cube. The folide therefore ofa dodecahedron exceedeth the folide ofa cubé infcribéd in it, . 
by a parallelipipedon, whofe bafe wanteth of the bafe of the cube-by a third part ‘of thé lefe fegment, 
and whofe altitude wanteth of the altitude of the cube , by che leffe fegment ofthe lelie fegmentot ` 
halfe the fide of the cube. "pe pe Diw on 


re 


A Dodecahedron is double to a Cube infcribed in it, taking-away the third 
part of the leffe fegment of the cube,and moreouer the leffe fegment of the lefse ` 
fegment of halfe of | that excef]e.For if there be geuen a cube, from {which is cit of a folide fet 
vpon a third part of the leffe fegment of the bafe,and ynderone and ‘the fame altitude with the cube: 
that folide taken away hath tothe whole folide the proportion of the fection of the bafe to thé bafe, by 
the 32 .oftheeleuenth. Wherefore from the cube is taken away a third part of the leflefegment .: Far- 
ther, forafmuch as the refidue wanteth of the altitude of the cube,by the lefe fegment of the lefe. feg- 
ment ofhalfe the altitude or fide,and that refidue is a parallelipipedon,if it be cut by a plaine fuperficies 
parallel to the oppofite plaine {uperficieces cutting the altitude of the cube by a pointyitfhall take away 
from that parallelipipedon afolide,hauing to the whole the proportion of the {ection to the altitude, by 
the 3.Corollary of the z5, of the eleuenth.. Wherefore the excelle wanteth of the fame cube by, the 
third part ae lefle fegment ,and shoréouer by the leffe fegment of the lefe fegment-of halfe of 
that exceffe. y om A e 
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The proportion of the folide.ofa Dodecabedron to the folide of an Icofas 

` hedron infcribed in it, confifteth of the proportion tripled of the diameter 

_» to that line which coupleth the oppofite bajes of the Dodecahedron; and of 
-7 the proportion of the fide of the, Cube to the fide of the Icofabedron inferis 
ion bed none und the felfe fameSphere. ©. 0 re 


he Vppofe that 
fe AH BCK 
yy: be a Dode- 
Sern. cahedron, 1i 
whofe diameter let be _ 
AB wand let theline ~>; 
Which coupleth the cé-./ 
tres of the oppofite ba-, 
fesbe KH: and lecthe \: 
Icofahedron infcribed 
in the Dodecahedron 
ABC, beDEF : whofe, | 
diameter let be DE. 
Now forafmuch:as one 
andthe felfe famecircle. 
cõtaineth thepentagon :: -~ 
ofa Dodecahedron, &. , 
the.triangle of an Ico- _ 
fahedron .defcribed in 
one and. the felfefame 
Sphere, by the y.of the 
fourtenth: Let thatcir~ 


clebeIG O.Wherfore o: 
1O isthe fide ofthe .. . sp Nas niloray o = ma = s 
ube, and IG thefide io i i 
ofthe Icofahedron, by aea 
the fame. Thé Lfay,that 
the propertion of the 
Dodecahedron A HB- 
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DEF in{cribed in it,c6- 
_ itech of the proportié 
tripled of the line AB 
to the line KH; and of 
the proportion of the . 
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linef one the line LG. 

- For forafmuch as the I- 

De montra- cofahedron D EF isin- 
His {cribedin the Dodeca- -` 

. hedré ABC;by fuppo- 

fitid, the diameter D E` 


fhalbe equal tothe line 
KH,by the 7.0f the fiue- 
tenth . Whereforethe 
Dodecahedron fet vp6 
thediameter KH fhal 
beinfcribedinthefame - 
Sphere, wherein the I= ` ~ i 5 a Bee 
cofahedron DEFisin- 5 45 -7n ET A ee. 
{cribed :, bunt the Dodecahedron AH B CK is to the Dódecahedron vpon the diameter KH inti- 
ple proportion of chat in which the diameter A B is to the diameter K Hby the Corollary ofthe 17.0f 
the twelfth : and thefame Dodecahedron whichis fet vpon the diameter K H; hath to the Icofahedron 
DEF (which is fet vpon the fame diameter, or vpon a diameter equall vnto it, nam clv, D'E) that pro- 
portion which IO the fideofthecubehath to'l G the fide of the Icofahedron, inferibed in one & the 
felfe fame Sphere, by the 3 ofthe fouretenth. Wherefore the, preportion ofthe Dodecahedron A H- 
B CK to the Icofahedron D E F infcribed in it,confifteth ofthe proportion tripled ofthe diameter AB 
to the line K H, which couplethithecentres of the oppofitebafesofthe Dodecahédroh (which propor- 
tionis that which the Dodecahedron A H BC K hath to the Dodecahedron fet vpon the diameter KH} 
‘and ofthe proportion of LO ‘the fide of the cube to I G'the fide ofthe Icofahedron ( which is thepro- 
portion of the Dodecahedron fer. vpon the diameter K Ho the Icofahedron DEF defcribed in oneand 
the felfe fame Sphere ) by the 5. definition of the fixth. The proportion therefore of the folide ofa Do- 
decahedron to the folide of an Iofahedfoninfcribed init; confifteth of the proportion ‘tripled of the 
diameter to that line which coupleth the oppofite bafés of the Dodecahedrori,and of the proportion of 


the fide of the cube to the fide of the Icofahedron infcribed in one and the felfe fame Sphere. 
T'he 35. Propofition. poe Ee 
\ es + so tena b aai or G 
T he folide ofa Dodecahedron containeth ofa Pyramis circumferibed aa 
Sout it two ninth partes, takingaway a third part of one ninth part of the 
 Leffe fegment ( of aline dinided by`an extreme and meane préportion) 
É and moreouer the leffe fegment of the lefse feoment of | halfe therejidue. f 


E Sar Post 
f fas = v} 
Ry D ened in oneand the felfe fame pyramis, by the Corollary of the firft of this booke. And bythe 
Q 3 Corollary of the 33.ofthis booke, it is manifeft, that the Dodecahedron is double tothe’ 
es fame cube, taking away the third part of theleffe fegment ,and moreouer the leffe fegment’ 


of the leffe fegment of halfe the refidue,or-of this exceffe. But a pyramis is to the famé cubein{cribed in® 
it nonecuple, by the 30.0f this booke. Wherefore the Dodecahedron inf{cribed in the pyramis,and con- 
taining the fame cube twife,taking away the felfe fame third of the leffe fegment ånd moreouer the’ 
lelle fegment of the leffe fegment of halfe the refidue, fhal! containe two ninth‘partes’of the folide of 
the pyramis ( of which ninth partes eche is equall vnto the cube) taking away this Talfe fame ‘exceffe.' 
The folide therefore ofa Dodecahedron containeth ofa Pyramis circum{cribed about it two’ ninth” 
partes, taking away a third part of one ninth part of the leffe fegment ( of a line dinided by an extmere 
and meane proportion ) and moreouer the lelle fegment of the leffe fegment of halfe the refidie. 
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T hath bene proued that the Dodecahedron, together with the tube infefibed in it is contais 
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q. Lhe 36. Propofition. a 


An O&dohedron exceedeth an Icofahedron infcribed init, by a parallelipis 
pedon fet vpon the fquare of the fide of the Icofabedron , and-hauing to 
his altitude the line which is the greater fegment of halfe the femidiames 
ter of the Offohedron. 

A ai Vppofe that there bean OGoledron AB CFEPL: in which let there be infcribed an 
W i Icofahedron HK EGMXNVDS QT ; by the 26. of the fiuetenth.And draw: the dia- 


“Zo meters AZRC,BRO LIF, and the perpendicular K O parallel to the line AZR. Then 
ay I fay,that the OGohedron AB C F P L is greater then the Icofahedron infcribed in it,by 


the line K O or R Z : which is the greater fegment of the femidiameter A R. Forafmuch 

asin the fame 16. ithath bene proued,that the triangles K D G and K EQ are deftribed in the bafes 
AP Fand AL F ofthe OGohedron :. therefore about the folide angle there remaine vppon the bafe 
FE G three triangles K E G,K F E,and K F G,which containiea pyramis K EF G . Vnto which pyramis 
fhall be equall and like the oppofite pyramis MEFG fet vpon the fame bafe F E G,by the 8.definition 
of the eleutenth . And by the fame reafon fhall there at euery folideangle of the Oftohedton remayne 
two pyramids equajj and like ; namely, two vpon the bafe A H K, twa vpon the bafe B N V,two vpon 
the bafe DP Sand ` ` ; ; 
moreover two vp- _ 
on the bafe Q- T. 
Now théthere ihal 
be made twelue 
pyramids, fet vpon 
a bafe contained of 
the fide ofthe Ico- 
fahedron, and vn- 
der two leffe feg- 
mentes ofthe fide 
ofthe O@ohedron 
containing: a right 
angle, as for exam- - 
plethe bafe GEF, 
And forafmuch as B 
the fide GE fubtë- > 
ding a right angle, 
is, is he ofthe 
firit, in power du- 

le to either of the 
fines EF and F G, 
and fo the fide K H 
is in power duple 
to either of the ~~ 
fides AH and A K? 
nd either of the 
lines AH, AK, or 
EF, FG,jisin pow- 
er duple to eyther 
ofthelines AZ or j € 
ZK which cétayne Pe ill — 
a right angle, made in the triangle or bafe A H K by the perpendicular A Z. Wherfofe it followeth that 
the fide G E or H K,is in power quadruple to the triangleE F G or AH K . But the pyramis K Ë F G,ha- 
uing his bafe EF G in the plaine F LB P of the O@ohedron, thall haueté hisaltitude the perpendicu- 
lar K O (by the 4. definition of the ftzth ) which is the greater fegment of the femidiameter of the 
OGohedron,by the 16.of the fiuetenth. Wherfore three pyramids fet vnder the fame altitude and vpon 
equal! bafes,fhall be Ta to one prifme fet vpon the fame bafe and vnder the fame altitude, by the 1. 
Corollary ofthe7.of the twelfth. Wherefore 4.prifmes fet vpon the bafe G EF quadrupled ( which is 
equall to the fquare of the fide G E ) and vnder the altitude KO (orRZthe greater fegment which is 
equall to KO ) thall containea folide equall to the ewelue pyramids, which twelue pyramids make the 
exceffe ofthe O@ohedren aboue the Icofahedron inferibed in it. An O@ohedron therefore excedeth 
an Icofahedron in{cribed in it, by a parallelipipedon fet vpon the {quare of the fide of the Icofahedron, 
at hauing to-his altitude the line which is the greater fegment of halfe the femidiameter of the O&o- 

earon. : ` i 


gA Corollary. 


| a parallelipipedon fet vpon thefquare ofthefide H K or GE, and hauing to his altitude 
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i -a A Corollary: > . 

-A Pyramis exceedeth the double of anT cofahedron infcribed init, by a foe 
tide fet Dpon the fquare of the fide of the Lcofabedron infcribed init and hauing 
to bis altitude that whole line of which the fide of the Icofaheiron is the greater 

Segmet. Forit is manifeft by.the r9.of the finetéth,that an otohedré & an Icofahedrő inferibed in it 
are infcribed in one 8cthe felffame pyramis.It hath moreouer bene proued in the 26.0f this boke,that 


a pyramisis double to'anoćtohedró infcribed init. Wherfore the two excefles of the two of@ohedrons 
(vato which the pyramis is equalaboue the two Icofahedrons(iferibed in the faid two octohedrons) 


being brought into an folide,the faid lide fhalbé fet vpon the felfe fame {quare of the fide of the Ico- 
fahedron,and shall haueto his altitudo tke perpendicular KO doubled : whofe double coupling the 
oppofite fides H'K and XM maketh the greater fegmeat the fame fide of the Icofahedron,. by the firft 
and fecond corollary'of the.xg,6fthe fiuetenth, -~ a (hd eee © 


Ffin a triangle haning to bis bafearational line fet, the fides be.commene 

__ furablein power to the bafe; and fromthe toppe be drawn to the bafe-a pere 
» pendicular line cutting the bafe:T he fections of the bafe fhall be commens. 
farable in length to the whole bafe,.and the perpendicular [hall be commen= 
sfarablein power to the faiti whole bafe. i j 


Lhe 39.Propofition. © 


Ry hana V pole that therebe'a triangle A BG, whofe bafe B G let‘bea rational line fet of purpofe. 
PVA And letthe fides A Band A G be ynto the fame B Gcommenfurable at the leaft in power. 
Eee | And‘frem the toppe A,draw ynto the bafe B Ga perpendicular,cutting the bafe in the point. 
ieee P. Then I fay that the fedtions of the bafe, are commenfurablein lengthe to the whole line 
B Gand tharthe perpendicular A P,is vntothe fame bafe B G cémenfurableat the leait.in-power.Pro- 
‘duce on either fide the line B G to the poyntes Cand E. And vnto.the line A G put the'line G E equal, 
aad vato the line-A B put the line B C.equal-And vpon the lines CB, B Gand GE defcribefquares B-. 
K,B D,and G-E/And from the greater of the {quares of thelines A Bor A G, which let be GL cutof a 
paraliclogramme E M equal to the'leffe {quare B X (by the 45.of the firft:} And (by thefame) vnto the 
refidue GM lec there be applied vpon the line G D an equallre€tangle parallelogramme.QD.Now for- 
afmuch as the angles A P B and'A P Gare right angles, therfore(by the 47.0f the firft)the line AG- con- 
‘taizieth in power the two lines A P and P G,and the line AB thetwe lines AP and P B. Wherfore how 
‘much the line A G contaizethin power more then the line AB,fo much alfo doth the line PG.contaia 
in power more then the line B P: namely, taking away the common fquare of A P, there isleft the ex- 
cele of the {quare of P G aboue the fquareof B P. Buethe [quare of A G (which is G L) excéedeth the 
fquare of A B (namely,the (quare B K) by the re@angle parallelogramme G M or O D,by conftrudtion* . 
Wherfore the {quare of P G exceedeth the fquare of B P,by the re€tangle parallelogramme O.D.And. 


forafmuch as vnto the {quares ofA B and A G,are equal the {quares of A P and P B,and of A P and P- 


G:and their exceffe is taken away namely, the. reCtangle parallélogramme O D : there thallbe left the: 
{quares of AP and P O equal to the{quares of A P and P B-And taking away the fquare of AP. which 


‘as cOmon,the refidues 


z ee 


‘namely, the {quares of A 
BPandP O thalbe e~ 
qual : and therefore 
their fides(namely,the ` 
Ines B Pand P O) are 
equal. Andforafmuch € 
asthe fquares G Land | 
BK are(by fuppofitis).” 
rational, and therefore. 
coméfurable theirex- J 
ceffe OD; fhalbe com- * 
méfurablevneo thé by | ` 
thery.oftheréth. And’ E 
therfore st“is rationali 
by the 9. diffinition of | 
theréth. Wherford che 


O'D,beingappliedyp- 
enthérationallineG- ` 
D (or BG )usakgtg, the 
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Elementes of Geometiysadded by Pluffas. Fol.458. 


bredth O G rational and c6menfurable in légtłrto the whole line B G,by,th@ 20.0f the tenth.But if the 
wholeline B G be commenfurable to one-of the partes O G,the lines B 0,0 G,and'B G fhall be com- 
menfurable,by the fame 15.of the tench, Wherfore alfo the line OG fhalbe commen furable to the half 
-of the line B O,namely,to the line P O5or P B, by the 1240f the tenth. And forafmuch as the two lines 
P O and O G ar- commentfurable,the whole line P G fhalbe commenfurable to the line P O,or to the 
line P B, by the fame 15.0f the tenth. Wherfore either of the lines P G and P B thal! be cémenfurable 


wnte the whole line P B,by the fame. Wherefore the lines B G,P Band P G haue the one to the othe? 


» 


bale B G arecommenfirable in lenzth to the fame bafe,by the6.of the tenth. 

And now that the perpendicular A P is commen furable in power to the bafe B G, is thus pro- 
ued. Forafmuch as the fquare of A Bis by fuppofition, commenfurable to the fquare of B G : and 
vnto the rational {quare of A Bis commenfurable the rational {quare of B P(by the 12 .of the eleventh) 
W herfore the refidue,namely,the fquare of P Ais commenfurable to the fame fquare of BP, by the. 
2.part of the ış of the eleuenth. Wherefore by the 12.0f the tenth,the fquare of P A is commenfurable 


that proportion which numbers haue,by the 5.ofthirtenth, Wherfore the feétions P B and P G of the 


to the whole {quare of BG. Wherefore the perpendicular A P is commenfurable in power to the bafe | 


B G, by the 3 .diffinition of the tenth: which was réquired to be proued. 


In demonttrating of this, we made no mention at all of the length of the fides A B and A G,but 


only of the length of the bafe B G: for that the line BG is the rational line firft fet : and the otherdines 
ABand AG are fuppofed to be commenfurable in power only to the line B G. Wherefore ifthat be, 
plainely demonftrated,when the fides are commenfurable in power only to the bafeymuch more eafily 
wil it follow,if the fame fides be fuppofed to be commenfurable both in length and in power to the 


bafe:thatis,if their lengthes be expreffed by the.rootes of fquare nombers. 


qA Corollary. Le 


of the bafe and of one of the fides be taken away the power of the other fide and 
if the halfe of the power remaining be applied bpon the whole bafe it hall make 
the bredth that fection of the bafe which is coupled to the firft fide. For from the po-. 
wers of the bafe B G,and of one of the fides A G, that is,from the {quates BD and GL, the power of the 
other fide A B,namely the fquare B K (ot the parallelogramme E M)is taken away. And ofthe refidue,. 
(namely,of the {quare B-D and of the paiallelogrammie. O D,or D R,which by fuppofition is equal vn=: 
to O D)the halfe (namelysof the whole E R, whichis P D, for thé lines G Rand P B are equal-to the- 
lines G O and P O)is applied to the wholeline B G or G D; :.and maketh the'bredthe the line P G the 
fection of the bafe B’G which fection is'coupled to the firit fidd’A GY And by the fame reafon in the o= 
therfide,iffrom the {gudres B Dand BiR be takenaway the fauiare G-Lythere'thall remaine the reGtan-. 
gle parallelogramme F O:For the parallalelogramime-E-M is equal to the fquare B K, and the parallelo- 


By the former things demonftrated, it is manifeft that if from the powers: 


Second part 
of the De~ 
: monfiratiors 


amk M to the parallelogramme O D. Wherefore F P the halfe of the refidue F O, maketh the. 


redth B P which is coupled to the firit fide taken A B; 
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serin 
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rollary. 2, 
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If a perpendicular dravwne from an angle of a triangle do cut the bafe: 
the fettions'are-to the other fides in power proportionall by an Ae - 

rit hbmetical proportion. -For it was proved that the exceffe of the powers `° 

of the lines A G and A Bis one and the fame with the exceffe of the 
powers ofthe lines P Gand P B.If therfore the powers do 
equally excedethe one the other;;they fhall by 
an‘Arithmetical proportion, be 
proportional], 


can 2 r 


0 woe 4 5 r i 
on a ` A EN 7 a ~, a yy u Me 
RST 3 a ese Pe Sees ee «4°03 ase G T EVN 
ay 
ar AA oe 
5 


The ende of thefixtenth Booke «~~ >” 


of the Elementes of Geometrie added 
als 21h ee LNB Ere + byes) me Lowel dos: 
a ay ‘a et wey i he g 


men Wr d 3 ‘1 pe Nos 
3 SA 9 dui + k eies A 4 \ 


RECN 4 


Flufas of mixtand 
$æ A briefe treatife, added by Fluffas, ofmixtand ` 
| compofed regular folides. , . 


Egularfolides are fayd to be compofed and mixt,when ech 
SMX [of them is tranfformed into other folides, keeping ftill the 
forme, number, and inclination. of the bafes , which they 
[before had one to the other : fome of which yet are tranf- 
formed.into mixtfolides,and other fome into fimple. Into 
j;mixt, asa Dodecahedron and an Icofahedron : which are. 
Se Gy ||tranfformed or altered; if ye dinide their fides into two'e- 
PAGE IIquall partes, and take away the folide angles fubtended of 


Kcojdodecahes 


dratte 


Exeffohedré, there thall be left a folide,which is called an Exoétohedron. So that both ofa Do- 


an Icofidodecahedron: and likewife the foltde made ofa Cube &alfo ofan. Octo- 
hedron, fhall'be called.an Exoctohedron.. Butthe other folide, namely,a Pyramis 
(or Tetrahedron ) is tranfformed into a fimple folide: for if ye diuide into two 
equall partes euery one of the fides of the pyramis, triangles defcribed of the lines 
which couple the fections, and fubtending, and taking away folide angles ofthe 
pyramis, arc equall arid like vnto the eqnilater triangles left in euery one of the 
bales : ofall which triangles is produced an O@ohedron, namely, a fimple and 
riot 4 comipoled folide . For the O@ohied: sn hath fower bafes, like in number, ` 
forme and mutuall inclination with the bafes ofthe pyramis : and hath the other 
fower bafes with like fituation oppofite and parallel to the former, Wherefore the 
lication of the pyramis taken twife, maketh a fimple O@tohedron, as the other 
fides niake a mixt compound folide. . -i . 


_ g Firft Definition. 
Aa Exoltahedranis afolide figure contained. of fixe equal fquares and 
eight equilater and equall triangles. are. aa 


q Second Definition. 


An Icofidodecahedron is a folide figure , contained bnder twelue ge 2 
later equall and equiangle Pentagons ,and twentie equall and equilater 
triangles. i j i 


For the better vnderftanding of the two former definitions, and alfo ofthe 
two Propofitions following, I haue here fet two figures, whofe formes, i yf H 
| efcribe 


compofed regular folides. Fol.459. 
defcribevpon palted aper or fuch like matter, and then cutthem and folde them 
accordingly, they will reprefent vnto you the perfect formes ofan Exoctohedron 
and ofan Icofidodecahedron. daken ed ws iaia - 


99 OVI of y 3 T ane e yt . RS j 
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Peis an equilater and equiangle exottobedron zand tocontayneit 
ph 


na 


suis colt bhere genen:and to prone that the diameter of the fphereisidoúbleto 

y nthe fide of the fayd exottohedron. e is rains Sear ai 

aN. ppofe that there bea {phere geuten, whofe diameter let be A B. And 
We about the diameter A B let therebe ‘deferibed a {quare by the fixth of 
nil 


bre K 
. 


> D the fourth:and vpön the {quare let there be defcribed acube by the 15: 
peel laf the thirrenth:Wwhich letbe C DEF QTV R + andilet the diameter 
thereofbe Q Rand the centre S:And diuide thefides of the cube into two equall 
partes’in the poyntes G;H1,K,L,M,N,O,P.&c.And couple the middle fections 
Bretieiehe lies NN 0,0 P;P I and fuch like, which fubtend the angles'of the 
{quares ‘or bafes'of the'cube:and they are equall by the 4. firft, and contalne right 
angles,as the angle N LP:For the angle NID which is at the bafe of the Ifofceles 
triangle N'D Lis the halfe ofa rightangle, and fo likewife is the oppofitéangle R- 


IP.Wherefore the refidue N I Pisa right angle,and fo the reft. Wherefore N I P- 


Connon w 


$ 


of the exofia- - 
kios- 


bedvone 


~ 


O i§afquare.And by the fame reafon fhallthe ret NMLK,K GHI &c.infcribed 
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| triangles are equall and equilater, ` 


That theéxote 
tohedron is 
cantayned itt a 


Sphere, 


That the exce- 
tohedron is 
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moses sy } 
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geuen,” ie Š 


That the dia- 
meter of the | 
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ok . Flufasofmixt and: 


in the Bafes of the tube, be {quares:and they thall be fixe in number, accor ing to 
os niberofthebafes-ofthecaber: ser: orm arni! RE in 
Agayne forafmuch as the triangle L N i 20 brs 
KĪ N fubtendeth the folide cele EA aoe: A 

D of the cube, and likewife the tri- \ . 

angle K G L the folide angle C, & 

fo the reft,which fubtend the eight _ |/, 
folide angles of the cube:and thefe' 


namely, being made of equall fides 
8 they are the limmits or borders 
of the fquares , and the {quares the 


limmits or ‘borders of thé, as hath Y We Y 
before bene proued: wherefore L- ` X i 
MNOPHGK is an exodtohedré, - Va 


= . 
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cliat the diameter of the {phere is double to the.fide of thejexoStohedrony i... 


compofed regular folides . _—- Fol.4.60 


Todeferibe an equilater to equiangle I cofidodecabedron, ex to coprebend 


_ itina phere genen:and to prone that the diameter being dinided by an exe — 


` treame and meane proportion , maketh the greater fegment double to the 


bed a dodecahedron, by the 
17.0f the thirtenth : &letthe - 
fame be ABCDEFHKMO..: - 
And diuide euery.one of the 
fides into two equall parts in 
the poynts Q, R, S, T, V.X, 
YZP, oe and couple™ 
thefections with right lines,- | 
which fhall fubtend the an- 
gles ofthe pentagons, as the | 
lines P.G,G V,V Q, QY,Y- 
RR Q,V T,T-X,X Vand fo 
the reft. Now-forafmuch as 
thefe lines fubtend equallan- 
gles of the pentagons, and 
thofe equall angles are con- 
tayned of equall fides(name- ose 
ly of the halues of the fides. xy, aes 
of the pentagons: therefore - 


~L 


Con Truthion 
of the lcofi- 
dodecahedron. 


thofe fubtending lines are equall;by the 4.of the firft. Wherefore the triangles G- . 


QV, Y QR VXT, and the reft which take away folide angles of the dodecahe- 
dron, are equilater. Agayne forafinuchas in euery pentagon are defcribed fiue e- 


quall right lines,coupling the middle fections of thefides,as are the lines QV;V-_ 


T, TS,SR,R Q: they defcribe a pentagon in the playne of the pentagon of the 
dodecahedroniand the fayd pentagonis contayned ina circle, namely,whofe cen- 
tre is the centre of a pentagon of the dodecahedron. For the lines drawne from 

that centre to the angles of this pentagon are equall, for that they are perpendicu- 
larsvpon the bafes cutte,by the 12.0f the fourth. Wherefore the pentagon Q R S- 
T Visequianglesby the 11.0f the fame.And by tlie fame reafon may the reft of the 
pentagons deferibed in the bafes of the dodecahedron be proued equall arid like. 
Wherefore thofe pentagons are 12:in number: And forafmuch.as the equall and 

like triangles, doo fubtend and take away 20. folide angles of the dodecahedron, 

therefore the fayd triangles fhall be20.in nüber: Wherfore we haue defcribed an 

Icofidodecahedré by the diffiniti6, which Icofidodecahedr6 is equilater, for that 

all the fides of the triangles are equal & cémon with the pétagons:and itis alfo e- 

quiangle „For énery one of the folide angles is made of two fuperficiall angles of 
an ¢quilater pentagon,and of two fuperficiall angles ofan equilatertriangle, 

. * DD.iij. Now 


>o Fluflasofmixtand’ oo: 


Now let vs proue that it ig contained in.the Sphere geuen, whofe diameter is 

N L. Forafmuch as perpendiculars drawen'fr6 the'centres of the Dodecahedron, 
is conrayned I the midle fections of his fides, are the halfes of the lines, which couplethe op- 
itthe [phere polite midle fections of the fides of the Dodecahedron,by the 3. Corollaty of the 
genen 17-0fthe thirtenth:which linesalfo,by the fame Corollary,do in the tentre diuide 
the one the other into two equall partes : therefore right lines drawei from that 

point to the angles of the Icofidodecahedron (which are fet in thofe midle{ecti- 

ons ) are equall : which lines are 30.in number according to the number of the 

fides.of the Dodecahedron:for euery one.of the angles of the Icofidodecahedron 

are fet in the midle fections of every one of the fides ofthe Dodecahedron.Wher- 
_ fore making the centre the centre of the Dodecahedron, and-the:fpace any one of 

the lines drawen from the centre to the midle fections, defcribe a! Spherejand it 

s. fhall paffe by all the angles of the Icofidodecahedron,and fhall containéit::'- 

And forafnuch as the diameter of this folide, is that right line, whofe grea- 

ter fegmentis the fide of the cube infcribed in the Dodecahedron, by the!q. Co- 
rollary of the 17. of the thirtenth, which fide is N I, by fupp(fition:.; Wherefore 
that folide is contayned in the Sphere geuen whofe diameteris put tobe the 


That the Icofin 
dodecahedron 
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extreme and 
ameane propor- 
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this folide. Forafmuch as the 
fides.of the triangle AE B are 
in the pointes Q and V diui- 
ded into two equall partes, 
thelines Q Y and BE are pa-` 
rallels, by the Corollary of 
the 39.0f the firft, Wherefore 
as AE isto AV, fois EBtto 
VQ_, bythez. ofthe fixth. - 
But theline AE is double'to 
the line A V . Wherefore the © 
. line BE-isdouble.to the line- 2 yedtifueS oun 
QV: by, the:4. of the fixth.; Wasi SANSA Por ord i 
Now:thelineB E is equallto; i99 iu XOW be 
N Lortothe ap of the cubé, >; et ASSLT ee 
by,the 22 Corollary ofthe 17e shari noor disa rnu nru 7 OA FE DY 
of the thirtenth Be line; > Sr e a L. 
N I isthe greaterfegmentiofthe diameter N-L. Wherefore, the greater feoment 
of the diameter geuen, is double to the fide ofthe Icofidodecahedron inferibed in 
the Sphere geuen . Wherefore we haue defcribed an equilater ande uiangleIco- | 
fidodecahedron,and contained it in a Sphere géuen,and haue proued that the di- 
ameter thereof being diuided by ah extreme and meane ‘proportion, maketh hys 
greater {egment double to the fide of the Icofidodecahedron. i Aois 0-00" 
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i ai An aduertifinent of Fluffas. Sti } i 
- 'Tothe vnderftanding of the nature of this Icofidodecahedron „ye muft well 
conceaue the paffions and proprieties of both thofe folides, of whofe bafesitcon- 
fiftech namely, of the Icofahedron and of the Dodecahedron. And although in it 
rw) eee ; a ~ the 


4 


compofed regular folides. Fol 461. 
the bafes are placed oppofitely,yethaue they onera the otherone & the fame in: 
clination . By reafon wherof there lie hiddenin icthe aQions. and paflions of the o- 
ther regular folides. And Lwouldhaue thoughtitnotimipertinent to. the purpofe 
to haue fet forth the in{criptions and circumferiptions ofthis folide if want of time 
had nothindred. But to the end the reader may the better artaine to the vhder- 
ftanding therof, I haue here following briefly fet forth, how it may imor about ee 
uery one of the fiue regular folides be infcribed orcitcumfcribed:: by thehelpe 
whereof he may, with {mall trauaileor rather none atall, fo thar he haue well peye 
fed and confidered the demonftrations pertayning to the forefayd'fiue real fos 
lides, demonftrate both the infcription.of the fayd{olides in it, and the infetiprian: 
ofitin the fayd folides. i 


¢ Ofthe infcriptions and circumfcriptions of 
an Icofidadecahedron. 


An Icofidodecahedron may containe the other fiueregular bodyes. Forit 
will receaue the angles ofa Dodecahedron,in the centres of the triangles which 
fubtend the folide angles of the Dodecahedron: which folide angles are 20.in nū- 
ber,and are placed in the fame order in which the folideangles of the Dodecahe- 
dron taken away or fubtended by them,are. And by thatreafon it fhallreceaue a. 
Cube and a Pyramis contayned in the Dodecahedron : when as the angles of the 
one are fet in theangles of the other. aM 

An Icofidodecahedron receaueth an Octohedron, in the angles cutting the 
ee pepo fections of the Dodecahedron, euen.as if it were a fimple Dode- 
cahedron. 

Andit containeth an Icofahedron,placing the 12.angles of the Icofahedron 
in the felfe fame centres of the 12.Pentagons.. E 


It may alfo by the fame reafon beinfcribed in euery one of the fiue regular bo» 
dies : namely,in a Pyramis,if ye place 4.triangnlar bafes concentricall with 4.bafes 
of the Pyramis, after the fame maner,that ye infcribed an Tcofahedré in a Pyramis; 
So likewife may it be infcribedin an Octohedron, ifye make 8.bafes thereof con- 
centrical] with the 8.bafes ofthe OGohedron . Itfhall alfo beinfcribed in a Cube, 
if ye place the angles which receaue the O&ohedroninfcribed.in it, in the centres 
of the bafes ofthe Cube. Moreouer, ye fhallin{cribe it in an Icofahedron, when 
the.triangles compafed in. of the Pentagon bafes, are concentricall with the trian- 
gles,which make a folide angle of the Icofahedron.. Finally, it fhall be infcribed 
ina Dodecahedron, ifye place euery one of the angles thereof in the midle fecti- 
ons a S of the Dodecahedron,according to the order of the conftru&i- 
on thereof. : i | 


The oppofite plaine fuperficieces alfo of this folideare parallels . For the op- 
pofite folide angles are fubtended of parallel plaine fuperficieces as well in thean- 
gles ofthe Dodecahedron fubrended by triangles, as inthe angles of the Icofahe- 

. dron fubtended of Pentagons, which thing: may eafily be demonftrated:. More- 
ouer im this folide are infinite properties & paflions, fpringing of the folides wher- 
of itis. compofed:. | i 

7 Wherefore it ismanifeft thata Dodecahedron & an Icofatiedron, mixed, aré 
tranfformed - 


% 


*¥ € Elufvas,oftnixt and.» 


tanf{formed into one & the felfe fame folide of an Tcofidodecahedfon. Avcube ale 
{o and an. ofohedré are mixed and altered into an-otherfolide, namely, into oné 
and the fame Exo@ohedron .. But å pyramis is tranfformed into a fimple and per- 
fect folide,namelyintoan OGohedron;) . ~.. (hs A et 
If we will frame thefetwo folides ioyned together into one folide, this onely 
muft we obferue. - gaa a wT 
In the pentagon ofa dodecahedron infcribe a like pentagon, fo that let thean- 
gles of the pentagon infctibed be ferin the midle{ections of the fides of the pen- 
tagon circum{cribed,and then: vpon the faid pentagon infcribed, let there be fet a 
folide angle of an Icofahedron, andfo obferue the felfe fame order in eucry one 
of the bafes of the Dodecahedron: and the folide angles of the Icofaliedron fet 
vpon thefe pentagons fhall produceafolideconfifting of the whole Dodecahe- 
dron,and of the whole Icofahedron.In like fort;ifin euery bafe of the Icofahedré, 
the fides being diuided into two equall partes, béinfcribed: an ‘equilater triangle, 
and vpon euery one of thofe equilater triangles be feta folide angle ofa Dodeca- 
- hedron: there fhall be produced the felfe fame folide confifting of the whole Ico- 
fahedron, & ofthe whole Dodecahedron, sg > 
> Andafterthëfime order,ifin the bafes ofa cube, be infcribed fquares fubten- - 
ding the folide’ angles of an O@ohedron,or in thë bafes of an O@ohedron,be in’ 
feribed equilater triangles fubtéding the folide angles ofa cube,there fhall be pro- 
duced a folide conififting of either of the whole folides,namely,of the whole cube 


and ofthe whole Octohedron. °>- re: $ 
~~ But equilater triangles infcribed in the bafes ofa pyramis,hauing their angles 
fet in the midle fections of the fides of the pyramis,and the folide angles of a pyra- 
iis fet vpon the fayd equilatertriangles;there fhall be produced a folide, confi- 
fling of twoequaland like pyramids. = 7> 7 v Sap 

And now ifin thefe folides thus compofed, ye take away the folide angles, 
there fhalbe reftored againe the firft compofed folides:: namely, the folide angles, 
taken away from a Dodecahedron and an Icofahédron compofed into one, there 
fhalbe left an Icofidodecahedron:the folide. angles takë away from a.cube,and an 
otohedt6 cépofed into one folide,there fhalbe left an exoéthedr6.Moreouer the _ 
folide angles'taken away from two pyramids compofed into onefolide, there fhal 
beleftan OGohedron.. SO IA ee - l > S Mom 
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“ "\ Plaffas after this fetteth forth certaine paffions and properties of the fiue fim- 
, pleregular bodies:which although he demonftrateth not,yétare they nothard to, 
be demonftrated,ifwe wel peafe and coiiceiue that, which in the former bookes, 
hath befie taught touching thofefolidess 07 A n> 
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_ O fthe nature ofa trilater and equilater Pyramis, 
. Artrilater equilater Pyramis,is deuided into two equal partes, by three equal 

- {quares,which in the centre of the pyramis cutte the one the otherinto two equal i 

partes,and perpendicularly,and whofe anglesare fet inthe midle fections' of ‘the: 

fides ofthe pyramis. From a pyramis are taken away 4. pyramids like vnto. the 

whole, which vtterly take away the fides of the pyramis, and that which is deft 
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| compofed regular folides. Fol.4.62. 

is an octohedro infcribed in the pyramys in which all the folides infcribed.in the 
pyramis are contained. A perpendicular drawne from the angle of the pyramis 
to the bafe,is double to the diameter of the cube infcribed init. And arightline 
coupling the midle fections of the oppofite fides-of the pyramis,is triple to the fide 
of the {elfe fame cube. Thefidealfo of the pyramis is triple to the diameter of the 
bafe ofthe cube. Wherefore the fame fide of the pyramis is ‘in power duple to 
the right line which coupleth the midle fections of the oppofite fides. And itis 
in power fefquialter to the perpendicular which is drawne from the an gle to the 
bafe. Wherefore the perpendicular is in power fefquitertia to the line which cou- 
pleth the midle fections of the oppofitefides. A pyramis,and an O &ohedron in 
{cribed in it,alfo an Icofahedron infcribed in the fame O@ohedron, doo containe 
oneand the felfefamefphere. . ce ay, a 
ott 
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Ofthenature ofan Octohedron.. = jses 


Foure perpendiculars ofan O@ohedron,drawne in 4.bafes therof from two 
oppofite angles of the faid O&ohedron, and coupled together’ by thofe 4.bafes, 
defcribe a Rhombus,or diamond figure : one of whofe diameters is in power.du- 
ple to the other diameter.For it hath the fame proporti6 that the diameter of the 
Oohedron,hath to the fide of the Oc@ohedron. An Octohedron & an Icofalte- 
dron infcribed in it,do containe one and the felfe fame fphere. The diameter of 
the folide of the Octohedron,is in power fefquialter to the diameter of the circle 
which containeth the bafe:and is in power triple to the right line which coupleth 
‘the cétres of the oppofite bafes:and is in power *duple{uperbipartiens tercias to 
the perpédicular or fide of the forefaid Rhombus:and moreouer is in légth triple 
to the line which coupleth the centres of the next bafes. Theangle of the incli- 
nation ofthe bafes of the Octohedron, doth with the angle of the inclination of 
the bafes of the pyramis,make angles equal to two rightangles.'_ an 


Ofthe mcr ofa Cube. 


The diameter of a cube,is in power fefquialter to the diameter of his bafe : 
and is in power triple to his fide : and vnto the line which coupleth the centres of 
the next bafes,it is in power fextuple. Moreouer the fide of the cube is to the fide 
of the Icofahedron infcribed in it, as the whole is to the greater fegment : vnto 
the fide of the Dodecahedron, itis as the whole is to the leffe fegment: vnto the 

_ fide of the Otohedron, it is in power duple:and vnto the fide of the pyramis,it is 
in power fubduple. Moreouer the cube is triple to the pyramis : but to the cube 
the Dodecahedron isin a maner duple. Wherfore the fame Dodecahedron is in.a 
maner fextuple to the fayd pyramis. l 


Of the nature ofan Icofahedron. i 
i ’ j Fiuetrian gles ofan Icofahedron,do make a folide angle, the bafes of one 
triangles make a pentagon. If therfore from the oppofite bafes of the Icofahedron 
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be taken the other pentagon by them defcribed,thefe pentagons fhall in fuch fort 
cut the diameter of the Icofahedron which coupleth the forfaid oppofite angles, 


‘that that part which is contained betweene the plaines of thofe two pentagons, 


fhalbe the greater fegment:and the refidue which is drawne from the 'plaine to 
the angle fhall be the leffe fegment.Ifthe oppofite angles of two bafes ioyned to- 
gether,be coupled by arightline, the greaterfegment of that rightline is the fide 
of the Icofahedron . A line drawne from the centre of the Icofahedron to thean- , 
gles,is in power quintuple,to halfe that line which is: takë betwene the pentagés, 
or of the halfe of that line which is drawne from the centre of the circle which cô- 
tayneth the forefaid pentagon: which two lines are therefore equall. The fide of 
the Icofahedron contayneth in power either of them, and alfo the lefle fegment, 
namely,the line which falleth from the folide angle to the pentagon . The diame- 
ter of the Icofahedron contayneth in power the whole line, which coupleth the 
oppofite angles of the bafes ioyned together, and the greater fegment thereof, 
namely , the fide of the Icofahedron. The diameteralfo isin power quale to 
the line which was taken betwene the pentagons, or to the line which is drawne’ 
from the centre to the circumference of the circle which containeth the pentagon 
copofed of the fides of the Icofahedron. The dimetient contayneth in power the 
night line which coupleth the centres ofthe oppofite bafes of the Icofahedron, 
and the diameter of the circle which contayneth the bafe . Moreouer the fayd di- . 
Metient contayneth in poge the diameter of the circle, which contayneth the 
pentagon , and alfo the line which is drawne from the centre of the fame circle to 
the circumference: Thatis, itis quintuple to the line drawne from the centre to 
the-circumference. The line which coupleth the centres of the oppofite bafes,con 


- tayneth in power the line which coupleth the centres of the next bafes , and alfo 


thereft of thatline of which the fide of the cube infcribed in the Icofahedronis 
the greater fegment . The line which coupleth the middle fections of the oppofite 
fides,is triple to the fide of the dodecahedron infcribed init. Wherefore ifthe 
fide of the Icofahedron, and the greater fegment thereofbe made oneline, the. 
third part of the whole,is the fide of the dodecahedron infcribed in the Icofahe- 
dron, | | 


Of the nature ofa Dodecahedron, 


__., The diameter of a dodecahedron contayneth in power the fide-of the dode- 
cahedron, and alfo that right line, ynto which the fide of the dodecahedron is the © 
leffe fegment, and the fide of the cube infcribed in itis the greater fegmét : which 
line is that which fubtendeth the angle of the inclination of the bafes, contayned 
vader two perpendiculars of the bales of the dodecahedron. If there be taken two 
bafes of the dodecahedron diftant the one from the other by the length of one of 
the fides,a right line coupling their centres, being diuided by an extreame and 
meane proportion , maketh the greater fegment the right line which coupleth the 
centres ofthe next bafes,If by the centres of fiue bafes fet vppon one bale ; be 
drawne a playne fuperficies,and by the centres of the bafes which are fet vpon the 
oppofite bafe be drawne alfo a playne fuperficies, and then be drawne a rightline 
coupling the centres of the oppofite bafes,that right line is fo cut , that eche of his 
partes fet without the playne {uperficies,is the greater fegment of that part which 
is contayned betwene the playnes , The fide of the dodecahedron A the greater 
i egmenit 


compofed regularjfolides. i . Fol 463. 
fegment of the line which fubtendeth the angle of the pentagon. A perpendicular 5. 
line drawne from the centre of the dodecahedron to one of the bafes,is in power 
quintuple to half the line which is betwene the playnes : Andtherforethe whole 6, 
line which coupleth the centres of the oppofite bafes,is in power quintuple to the 
whole line whichis betwene the fayd-playnes.Theline which {ubsédeth the 7. at 
_ angle of the bafe of the dodecahedrd,tog ether with the fide of the bafeare 
in power quintuple to the line which is drawne from thecétre of the 
` circle,which contayneth the-bafe;to the circumference. A festi- g. 
on ofa {phere contayning three bafes ofthe dodecahedron l 
taketh a third part of the diameter of the fayd fphere. 
The fide ofthe dodecahedron yand the line which 
_ fubtendeth the angle of the“pentagon, are e- 
quallto the right line which-coupleth-the 
middle fections of the oppofite fides of 
the. dodecahedron. 
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A Aruaile not ( gentle reader ).that faultes Hére following; baue efcaped in thé cérretion of this 
booke. For,for that the matter in itcontayned isftraunge to our Printers herein England,notha- 
uing bene accuftomed to Print many,or rather any bookes contayning {uch matter, which caufeth them 
; to be vnfurnifhed of a corretor {kilfullin that art : 1 was forced, to my great tranaile and paine,tocor- 
recte the whole booke my felfe . And in déedé fometimes for want of Argus eyes, and intte confiderati-- 
on notwithitanding my diligence in-coite¢ting, faulres efcaped through me : fometimesalfo for lacke 
of diligence in the Printer to amend my corrections, faultes.remayned vacorreéted by his meanes. So 
that betwene vs both thefe faultes haué efcaped‘yncorreéted : which failtes yet,to fay the trouth;for 
the moft part are fich, asa very young fiudent without noting them ynto him, mought eafily ofhim 
felfe finde and correéte.And this Ldare-boldly affirme,that not many bookes,ifany, concerning this art | 
in other tounges,Greke, Latine,or Italian a:e with fo fewe faults of importance Printed ,as this booke 
is . Fhe triall wherofi referre to them which ha’ e red‘any-bookes of this atte in other tounges, & fhall 
happen hereafter tó read this . And'as touchiég thefe faultes to be corre ted, 1 would withe you (good 
reader ) before you beginne to read any of ther16-bookes in this volame iconrained, firit to amend the 
faultes in that booke which you will read, according as they are here fignified vito you. Where you, 
{hall ände in what booke,leafe,fidé;and line, both the fate efcaped is, 8 alfo how itis to be correéted, 
And if you happen in reading to finde any more faultes sot-here mentioned, as peraduenture you may, 
for that diuers faultes were vtterly foleafieand light to correéte, that I would not note them, & befides 
- that, no one man though he be neuer fo diligent and circum{pecte.can efpie all thinges, I truft you will 
therefore impute no blame either vnto mtor to the Printer, but gently amend and correat them,accep= 
tiag our good minde,which was to haue had the booke paffed to your handes vtterly without fault, as 
touching the Printing. 
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